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Foreword 


ADDRESS  OF  THE  RETIRING  PRESIDENT 

There  is  much  that  might  be  included  in  the  address  of  the  retiring 
President  by  way  of  a  review  of  the  activities  of  the  Engineering  Society 
during  his  term  of  office.  The  object  of  this  book,  however,  to  which  my 
address  is  intended  to  act  in  the  nature  of  a  foreword,  is  to  present  a 
synopsis  of  School's  activities  during  1923-24,  and  I  shall  content 
myself  with  a  few  valedictory  remarks,  together  with  a  brief  resume  of  one 
or  two  of  the  factors  which  have  had  a  controlling  influence  on  the  general 
policy  of  the  Engineering  Society  during  the  past  year. 

The  "back  to  normal"  feeling  which  has  pervaded  all  Faculties  in 
the  University  has  been  evident  also  in  "School"  organizations,  and  has 
demanded  a  re-adjustment  of  the  Society's  finances  to  conform  to  a  de- 
reased  income  from  fees  and  Supply  Dept.  profits. 

The  untiring  efforts  of  my  immediate  predecessors,  Messrs.  Lyle, 
Langford  and  Downie,  have  placed  the  Society  on  a  sound  financial 
footing,  while  at  the  same  time  they  revived  many  of  its  pre-war  activities, 
and  also  inaugurated  many  new  ones.  The  problem  for  us  this  year 
seemed  to  be,  not  one  of  further  inauguration  of  new  institutions,  but  how 
far  in  the  light  of  changing  conditions  was  retrenchment  necessary. 

The  "School"  Dinner  and  "At-Home,"  and  the  publication  of 
"Transactions"  have  now  become  time  honoured  institutions,  and  the  suc- 
cess of  "Faculty  Night"  is  fast  placing  it  in  the  same  category.  To 
maintain  them  on  the  high  standard  of  previous  years  is,  we  believe,  the 
desire  not  only  of  the  respective  committees  in  charge,  but  also  of  every 
"School"  man.  Beyond  these  our  efforts  have  been  directed  mainly  to- 
wards the  establishment  of  an  employment  bureau,  which  was  begun  so 
successfully  last  year  for  the  special  requirements  of  the  large  graduating 
year  of  2T3,  and  which  it  is  hoped  will  finally  be  established  on  a 
permanent  basis.  Such  a  scheme  must  develop  and  prove  its  worth  as  it 
develops,  and  the  money  invested  in  it  this  year  while  it  is  still  in  a  forma- 
tive stage  will,  we  think,  bring  rich  returns  in  years  to  come.  There  is 
still  much  to  be  done  in  the  building  up  of  an  employment  organization, 
but  it  is  speaking  for  itself,  and  by  the  whole-hearted  co-operation  of 
"School"  men,  both  graduate  and  undergraduate,  we  predict  the  growth 
of  a  scheme  which  will  fulfill  our  highest  expectations  and  satisfy  a  long 
felt  want. 

The  Supply  Department,  as  will  be  seen  from  the  financial  statement, 
has  enjoyed  a  prosperous  year  under  the  capable  management  of  our  2nd 
Vice-President,  and,  as  usual,  has  contributed  much  by  its  profits  to 
School's  activities,  But  aside  from  its  financial  contribution  to  our  activi- 
ties, the  Supply  Department  has  served,  and  is  serving  us  in  many  ways, 
which  bring  desirable  and  beneficial  results,  and  these  results,  though  less 
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tangible  are  none  the  less  evident  as  an  influence  in  School  life.  It  is 
above  all  a  centralising  influence,  as  in  it  the  School  man  finds  his  Mecca, 
and  through  it  the  Engineering  Society  is  constantly  kept  before  its  mem- 
bers as  the  hub  of  activity,  in  which  the  efforts  of  all  the  individual  year 
and  club  executives  are  co-ordinated  for  the  smoother  running  and  unifica- 
tion of  the  whole.  It  has  in  a  small  but  highly  useful  way  functioned  as 
a  bank,  and  its  work  in  this  way  will  be  appreciated  when  it  is  remembered 
that  the  largest  proportion  of  its  cash  sales  each  day  has  been  deposited  at 
the  bank  in  the  form  of  cheques,  which  have  been  cashed  for  Schoolmen 
during  the  day's  business,  and  in  this  connection  be  it  said  to  their  credit 
that  the  service  thus  rendered  to  them  has  in  no  way  increased  our  worries. 

Engineering  Society  meetings  have,  on  the  whole,  been  very  well  at- 
tended this  year,  and  deservedly  so  for  the  speakers  have  been  outstanding 
men,  with  a  real  message  for  students.  The  work  of  the  "School  Pub- 
licity Service"  did  much  for  us  in  this  connection,  for  it  is  largely  a  matter 
of  keeping  the  meetings  before  the  members  and  our  advertising  was  greatly 
facilitated  by  the  help  of  an  efficient  and  experienced  staff  of  sign-writers. 

It  would  be  very  difficult  for  me  to  try  to  single  out  members  of  the 
executive  and  the  various  committees  for  special  mention,  where  all  are 
deserving  of  commendation.  One  of  the  chief  duties  of  the  President 
seems  to  me  to  have  been  to  effect  co-ordination  of  the  work  of  all  com- 
mittees and  clubs,  and  that  task  has  certainly  for  me,  been  reduced  to  a 
minimum  by  desire  for  co-operation  and  a  spirit  of  service  on  the  part  of 
all  the  executives  and  committees  which  go  to  form  the  greater  central 
organization.  Time  and  effort  have  been  given  unsparingly  by  all,  and 
their  reward  has  been  the  success  of  their  respective  departments  of  ac- 
tivity and  the  appreciation  and  support  of  their  class-mates. 

To  the  Dean,  and  all  members  of  the  staff,  I  am  under  a  debt  of 
gratitude  for  their  advice,  and  interest  in  the  well-being  of  the  Society,  and 
to  all  School  men  I  am  indebted  for  a  continuance  of  that  loyality  which 
has  always  characterized  their  attitude  towards  the  "Little  Red  School" 
and  all  its  institutions  and  traditions,  which  is  the  basis  of  School  spirit. 

To  Frank  Millican,  on  whom  will  devolve  the  duties  of  President 
next  year,  I  wish  every  success  in  the  undertaking.  May  he  have  the 
same  kind  friends  and  ardent  supporters  to  whom  he  may  turn  for  guidance 
when  he  needs  it. 

W.    A.    OSBOURNE. 


THE  TRANS  ACTIONS  of  the 

University  of  Toronto 
Engineering   Society 

WITH  WHICH  IS  INCORPORATED  THE  "APPLIED  SCIENCE" 
No.  37  TORONTO,  APRIL  15,  1924  Price  50c. 


ENGINEERING  IN  EUROPE* 

By  Dean  Mitchell 

Gentlemen: — You  have  been  good  enough  to  ask  me  to  speak  at 
this  inaugural  meeting  of  the  Engineering  Society  for  the  present  session, 
on  subjects  of  engineering  as  I  observed  them  in  my  recent  tour  in  Great 
Britain  and  Europe  this  past  summer.  In  doing  this  I  have  been  at  a 
loss  to  decide  not  so  much  as  to  what  to  include  in  my  remarks  as  to  what 
might  be  left  out  from  the  many  things  which  came  under  my  observation, 
as  the  time  at  my  disposal  is  so  short. 

I  wish  to  ask  you  on  a  tour  at  first  in  a  manner  somewhat  similar  to 
that  which  I  myself  followed  in  leaving  Canada  in  May  and  going  over 
to  the  old  land,  spending  some  time  in  the  early  summer  in  England  and 
then  passing  on  to  the  Continent,  visiting  France,  Switzerland  and  Northern 
Italy.  In  this  journey  I  saw  many  things  in  engineering  work  of  various 
kinds  which  were  of  great  interest  to  me  and  which  I  am  sure  will  be  to 
you. 

Come  with  me  in  one  of  the  large  C.P.R.  liners  sailing  from  Mon- 
treal and  going  down  the  St.  Lawrence  and  out  through  the  Gulf.  One 
cannot  fail  to  be  stuck  with  the  progress  made  in  recent  years,  not  only 
in  the  construction  of  large  ships  but  in  the  many  appliances  in  connection 
with  their  navigation. 

Our  own  St.  Lawrence  route,  while  at  a  disadvantage  on  account 
of  the  comparatively  short  season,  has  much  in  its  favour  when  we  realize 
that  there  is  practically  1 ,000  miles  of  smooth  water  from  the  interior  of 
the  Continent  down  to  the  Atlantic  Ocean  until  clear  of  Newfoundland. 
This  considerably  shortens  the  trans-Atlantic  trip,  and,  in  fact,  the  time  in 
the  open  sea  crossing  to  England  by  our  Canadian  route  is  really  only  four 
days  with  ships  even  of  moderate  speed.  Our  Canadian  Government  has 
been  rapidly  improving  the  navigation  of  the  St.  Lawrence,  and  as  one 
passes  point  after  point  one  sees  the  twinkling  light  houses  and  the  navi- 
gation aids  so  necessary  in  a  route  of  this  nature.      The  many  inventions 

*  Address  to   Society,   Oct.    17,    1923. 
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and  application  of  science  have  had  no  better  recent  examples  than  we 
met  in  this  voyage  in  connection  with  the  unfortunate  wreck  of  a  large 
ocean  liner  which  was  preceeding  us,  on  the  south  coast  of  Newfoundland. 
It  struck  a  rock  in  a  fog  in  the  afternoon  and  sank  in  50  minutes.  Wire- 
less messages  were  sent  in  all  directions  and  vessels  hastened  to  their 
assistance.  The  passengers,  however,  were  got  off  the  ship  in  sixteen 
boats  inside  of  20  minutes  and  were  landed  safely  ashore  within  two 
hours  from  the  time  of  the  accident.  This  was  a  marvel  of  rapid  action 
and  of  the  use  of  scientific  appliances  of  various  kinds. 

Arriving  at  Southampton  one  is  struck  by  its  huge  new  harbor  which 
has  been  such  a  factor  in  the  development  of  ocean  traffic  to  and  from 
England.  Here  one  sees  the  largest  trans-Atlantic  liners  and  magnificent 
and  even  colossal  dock  equipment  used  in  connection  with  them.  One 
sees  not  only  large  equipment  for  loading  and  unloading,  but  the  various 
means  of  rapidly  supplying  these  ships  with  fuel,  both  coal  and  oil.  On 
my  return  home  it  was  of  great  interest  to  see  the  operation  of  an  oil 
burning  trans- Atlantic  liner  on  which  I  travelled;  a  great  advantage  over 
the  other  in  many  ways. 

In  England  one  of  the  things  which  first  appears  in  which  engineer- 
ing enters  is  transportation.  I  do  not  wish  to  take  the  time  to  compare 
their  railway  trains  with  ours,  although  I  must  say  I  think  their  method  of 
passenger  travel  is  preferable  to  ours  in  their  ordinary  coaches,  although 
our  sleepers  are  better.  The  great  feature  is  their  very  rapid  and  efficient 
methods  of  handling  crowds  of  people.  When  you  think  of  it  they  can 
empty  a  crowded  passenger  train  as  quickly  as  it  takes  eight  or  perhaps 
ten  people  to  walk  out  of  the  door  of  the  carriage  on  to  the  platform. 
Then  too,  they  are  far  in  advance  of  us  in  the  speed  of  their  railway 
trains.  We  think  here  in  America  that  we  are  the  last  word  in  speedy 
transportation,  but  the  British  far  surpass  us.  I  travelled  on  one  ordinary 
through  express  train  from  Devonshire  up  to  London  in  June,  exactly  200 
miles,  which  made  the  distance  in  220  minutes,  including  three  stops  and 
the  entrance  into  London.  And  this  was  not  their  fastest  train;  the 
same  Company  had  a  summer  train  on  later  which  did  the  distance  on  an 
average  of  62  miles  an  hour. 

The  roads  of  England  have  been  noted  for  centuries.  Now,  with 
the  advent  of  motor  car  travel  on  a  large  scale  these  roads  are  being 
greatly  improved,  just  as  our  own.  Of  course  their  problems  are  not  the 
same  as  our  here,  and  every  time  I  have  studied  engineering  work  of  this 
kind  in  the  Old  Country  it  has  always  been  with  a  sigh  that  I  have  said, 
"Oh  yes,  we  could  do  the  same  thing  in  Canada  if  we  did  not  have  the 
frost  and  the  cold  weather."  Curiously  enough  they  have  not  as  many 
motor  cars  in  England  as  we  have  on  this  side.  When  you  consider  the 
density  of  the  population  and  the  magnificent  roads,  the  ratio  of  motor 
cars  to  population  has  not  advanced  nearly  as  far  as  it  has  with  us  with 
our  poor  roads  and  scarce  population. 

In  connection  with  transportation  it  is  well  known  of  course  that 
London  has  very  difficult  problems  to  deal  with,  large  crowds  and  crowded 
streets  both  on  the  surface  and  underground.  The  interesting  feature 
about  this  is  the  great  development  and  success  of  the  motor  bus  which 
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seems  to  be  everywhere.  This  has  been  a  development  only  of  the  last 
fifteen  years,  and  where  twenty  years  ago  there  were  hardly  any  motors 
on  the  streets  of  London,  there  are  now  hardly  any  horses.  London, 
however,  has  some  large  problems  still  to  solve  in  its  traffic  organization, 
especially  in  those  roads  running  north  and  south  and  crossing  the  Thames. 
We  have  no  conception  on  this  side  of  the  water  of  what  a  block  in  the 
street  means  compared  with  some  of  those  I  saw  this  summer  on  some  of 
the  many  thoroughfares  such  as  in  the  Strand. 

In  1 900  the  people  of  Greater  London  travelled  on  the  various 
local  systems  of  rail  and  bus  at  the  rate  of  159  per  head  per  year.  In 
1920  this  had  increased  to  418;  this  shows  the  great  increase  in  the  riding 
habit  and  facilities  in  twenty  years. 

The  other  new  development  in  transportation  is  in  civil  aviation, 
which  has  already  become  a  part  of  London  and  English  life,  There 
are  now  regular  air  routes  and  daily  services  between  London  and  Man- 
chester, London  and  Paris  and  other  points  on  the  Continent. 

Coming  over  to  France  and  still  considering  transportation  it  was 
interesting  to  observe  that  the  French  railways  had  not  yet  recovered  from 
the  war  as  the  British  had  done.  Their  road  beds  were  still  poor,  and  if 
trains  attained  speed,  which  they  seldom  did,  it  was  rough  riding.  The 
fastest  trip  I  had  was  on  the  Orient  Express  running  from  Paris,  through 
the  Simplon  tunnel  down  into  Italy  and  across  to  the  near  East — I  was 
in  a  sleeping  car  marked  Constantinople.  It  was  fast,  as  I  say,  but  too 
fast  for  the  road  bed  practically  throughout  the  whole  route  by  which  I 
travelled  to  Switzzerland.  The  easiest  and  best  road  over  which  I  had 
a  chance  to  go  was  on  the  Orleans  Line  from  Tours  down  along  the 
Loire  River  valley,  to  Nantes  in  Britanny;  it  was  throughout  about  the 
same  as  our  own  C.N.R.  main  lines  between  here  and  Montreal.  One 
exxperience  in  transportation  in  France,  however,  must  be  drawn  to  your 
attention,  and  that  is  the  rapidly  extending  use  of  the  motor  "diligence," 
which  the  P.L.M.  Ry.  in  south  eastern  France  had  developed  to  an  ex- 
traordinary degree,  especially  in  the  mountains  and  the  Riviera.  They 
have  regular  routes  in  all  directions  from  principal  centres  several  times 
a  day  on  long  runs  from  50  to  100  miles  in  exceedingly  comfortable 
motor  cars  carrying  from  fifteen  to  twenty  people  over  excellent  roads, 
some  of  them  very  picturesque. 

I  saw  various  interesting  bridges  on  this  trip,  some  of  which  were 
new,  not  only  in  construction,  but  intype.  The  bridges  over  the  Seine 
in  Paris  have  always  been  of  great  interest  to  me,  and  comparing  them 
with  those  over  the  Thames  in  London  they  are  much  more  aesthetic. 
One  feature  about  the  Seine  bridges  is  the  flat  arch  type,  either  in  masonry 
or  concreate,  and  these  become  a  factor  of  some  importance  from  an 
hydraulic  point  of  view  when  the  Seine  River  goes  into  flood  and  rises 
to  such  great  heights  as  it  frequently  does.  Several  bridges  of  interesting 
type  have  been  developed  in  France  to  cross  harbors  and  rivers  which  are 
full  of  shipping.  One  type,  for  instance,  is  that  of  the  suspended  car 
travelling  across  just  above  the  water  carr.ed  from  a  light  steel  bridge 
structure  supported  between  high  towers  on  either  side;  types  of  these  are 
at  Marseilles,  Nantes  and  Rouen.      Another  type  which  is  unique  is  found 
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at  St.  Malo  in  Britanny,  which  really  is  not  a  bridge  but  a  railway  car 
which  is  raised  on  a  steel  structure  carried  at  a  level  above  high  tide,  and 
running  on  wheels  travelling  along  rails  laid  on  the  bottom  of  the  harbor. 
This  is  really  a  ferry  for  carrying  passengers  and  vehicles. 

In  Switzerland  there  is  even  greater  interest  to  be  found  in  the 
engineering  in  connection  with  their  transportation  systems.  They  have 
of  course  the  usual  steam  railways  which  are  really  very  good  and  efficient, 
some  of  them  on  quite  steep  grades.  When  one  realizezs  that  there  is  no 
coal  in  Switzerland,  and  what  they  use  has  to  be  brought  from  France 
or  Germany  or  even  England,  one  can  realize  the  importance  and  the 
great  value  as  a  national  asset  of  their  water  powers.  This  has  naturally 
brought  about  a  process  of  gradual  electrification  of  many  of  their  railway 
lines,  and  at  the  present  time  some  of  their  main  steam  lines  are  being 
electrified  on  a  very  large  and  powerful  scale.  Portions  of  these  were 
under  electrification  before  the  war,  and  this  process  has  gone  on  exten- 
sively during  and  since  the  war.  It  is  interesting  that  this  can  be  brought 
about  the  more  readily  by  Switzerland  because,  as  they  have  had  no 
burden  of  the  war  to  any  extent  and  have  profited  in  a  very  large  measure, 
they  have  been  able  to  finance  in  a  large  way  these  public  undertakings. 

The  most  interesting  features  of  railway  transportation  in  Switzer- 
land, however,  are  the  steep  and  difficult  mountain  railways  of  various 
kinds.  These  comprise  the  original  rack  and  pinion  or  cog  railway,  such 
as  was  introduced  there  twenty  to  thirty  years  ago,  and  operated  by  steam ; 
the  straight  electric  traction  railway  which  operates  up  to  grades  of  8  to 
10%;  the  combination  of  both  the  electric  traction  and  rack  and  pinion 
on  the  same  lines  depending  on  the  steepness  and  then  the  latest,  which  is 
the  aerial  or  cable  way  system  for  high  mountains.  A  sample  of  the 
original  steam  is  at  Chamonix,  very  slow,  but  sure,  leading  up  to  the  Mer 
de  Glace.  The  final  example  of  the  straight  electric  traction  is  in  the 
Lotschburg  line,  which  runs  between  Brigue  and  Spiezz,  on  Lake  Thun, 
the  last  word  in  fine  and  modern  transportation,  including  a  tunnel  about 
seven  miles  long,  and  a  number  of  spirals  in  the  most  picturesque  valley  in 
the  locality  of  Kandersteg.  This  latter  railway  carries  through  passenger 
cars  and  sleepers  as  a  main  line  system  running  between  various  parts  of 
Europe.  Interesting  and  highly  exciting  examples  of  combined  traction 
and  cog  electric  railways  were  in  the  Jungfrau  Mountain,  much  of  which 
is  in  tunnel,,  and  on  the  Gorner  Railway  near  Zermatt.  The  former  has 
its  topmost  station  at  an  altitude  of  about  12,000  feet,  and  the  latter  at 
about  10,000  feet  above  the  sea.  There  are  several  aerial  cable  way 
systems,  one  of  which  has  been  in  operation  for  some  years  at  the  Wetter- 
horn,  near  Grindelwald,  and  a  new  one  just  now  nearing  completion  m 
the  Chamonix  Valley  (in  France),  leading  up  to  a  mountain  along  side 
of  Mt.  Blanc. 

I  suppose  that  I  should  speak  of  some  of  the  mountain  roads  which, 
of  course,  are  very  unique,  not  only  in  Switzerland  but  in  the  Italian  Alps 
as  well.  I  have  been  over  various  roads,  some  of  them  at  altitudes  up  to 
7,000  and  8,000  feet  above  the  sea,  and  it  is  extraordinary  how  the 
locating  engineers  seize  on  opportunities  to  keep  the  alignment  and  the 
grades  co-ordinating  with  what  appear  to  be  an  almost  impossible  situa- 
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tion.  1  he  most  interesting  road  I  was  over  this  summer  really,  was  not 
a  motor  or,  wagon  road  at  all,  except  for  a  portion  of  the  distance.  This 
is  amountain  road  from  Kandersteg  over  the  Gemmi  Pass  and  down  to 
Leukerbad,  in  the  Rhone  Valley.  The  portion  down  from  the  Gemmi 
pass  on  the  Rhone  Valley  side  is  possible  only  for  pedestrians  and  moun- 
tain horses  and  mules,  being  only  about  5  ft.  wide,  and  winds  down  the 
face  of  the  cliff,  a  total  drop  of  1,800  feet  in  spiral  after  spiral,  with 
many  dizzy  turns  and  unique  views. 

In  hydraulics  and  water  power  Switzerland  abounds  in  engineering 
examples.  In  the  rivers  there  are  many  exceedingly  interesting  works  in 
connection  with  the  control  of  torrential  and  mountain  streams,  and  in  the 
rectification  and  canalization  of  some  of  the  large  rivers.  Time  will  not 
permit  to  exxplain  the  devices  which  are  employed  in  these  works  except 
to  point  out  that  by  the  proper  arrangement  of  enbankments,  training  walls, 
submerged  dams  and  groynes,  it  is  extraordinary  how  water,  even  swift 
water,  can  be  coaxed  and  directed  and  controlled  in  its  various  channels. 

The  modern  water  power  plants  of  Switzerland  have  been  operating 
for  the  past  thirty  years.  They  have  always  been  ahead  of  us  in  the 
hydraulic  and  civil  side  of  these  developments,  although  I  think  now  with 
our  many  new  developments,  especially  in  Canada,  there  is  not  much  that 
they  can  show  us  any  longer.  They  are,  however,  experts  at  economizzing 
water  and  making  use  of  every  pound  of  it  and  doing  useful  work.  Some 
of  these  plants  are,  of  course,  in  rivers  in  valleys,  were  the  heads  are  low 
and  where  enough  working  head  is  obtained  by  dams  or  other  contrivances, 
and  used  directly  below  the  dam  or  through  canals.  Others  are  high 
heads,  some  of  them  up  to  1,200  and  even  2,000  ft.,  using  a  very  small 
amount  of  water  and  operating  large  works  or  electric  railways. 

One  sees  power  plants  old  and  new  in  every  direction  and  there  is 
hardly  a  stream,  especially  in  central  and  southern  Switzzerland,  which  has 
not  one  or  more  power  plants  of  various  kinds  on  its  route.  There  is 
a  new  plant  now  under  construction  on  the  Rhone  River,  a  few  miles 
below  Geneva,  which  has  a  head  of  25  ft.,  and  will  develop  43,000  h.p., 
which  means  a  large  body  of  water.  There  is  a  plant  just  finished  not 
far  from  Berne  with  a  head  of  60  ft.  and  a  capacity  of  64,000  h.p.,  a 
large  part  of  the  water  of  which  is  from  storage  reservoirs  and,  in  fact, 
this  plant  has  a  reserve  capacity  of  330  million  cubic  feet  of  utilizable 
water.  Another  large  plant  now  under  construction  is  being  built  not  far 
from  Martigny,  in  the  mountains  of  the  Rhone  Valley,  which  when 
completed  will  operate  a  considerable  section  of  the  Swiss  Federal  Main 
line  railways  in  the  valley;  this  is  under  a  very  high  head. 

In  Northern  Italy  the  engineering  work  of  the  greatest  interest  is  the 
hydro  electric  power.  The  development  of  the  powers  of  these  rivers  has 
been  going  on  steadily  for  the  past  twenty-five  years  and  remarkable  pro- 
gress has  been  made.  I  visited  many  of  these  plants  in  1 906,  most  of 
which  were  then  new.  It  was  with  considerable  interest  that  I  went  back 
to  see  some  of  them  when  I  was  in  Italy  during  the  last  year  of  the  war. 
This  past  summer  I  had  the  opportunity  also  to  visit  some  more,  some  of 
which  were  extensions  of  the  former  ones  and  some  of  which  were  entirely 
new.      Perhaps  the  most  interesting  were  those  at  Paderno,  about  30  miles 
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north  west  of  Milan.  I  saw  the  original  plant  here  on  my  first  visit,  and 
since  that  time  there  have  been  two  extensions.  The  latest  plant  40,000 
h.p.  under  about  150  ft.  head,  has  many  new  features,  the  result  of  ex- 
perience in  the  interval.  Hydraulically  the  interesting  feature  of  this  is 
the  method  by  which  they  spill  water  at  the  end  of  the  long  canal  which 
takes  the  water  from  the  power  station  next  above  on  the  river.  This 
water  when  not  used  in  the  station  is  spilled  down  a  series  of  steps  through 
automatic  sluices  in  such  a  way  that  but  little  water  passes  without  doing 
work. 

The  great  system  of  hydro  electric  power  development  surrounding 
Milan  and  Tourin  are  exceedingly  interesting,  and  form  the  greatest 
systems  of  the  kind  in  Europe.  These  plants  tributary  to  Milan  now 
have  nearly  150,000  h.p.,  this  makes  Milan  a  great  industrial  centre. 
These  systems  are  similar  to  our  Ontario  system.  The  plants  tributary 
to  both  these  cities  are  of  various  types,  both  low  and  high  heads,  the  high 
heads  being  in  the  mountains  and  the  low  heads  down  on  the  plains  where 
the  rivers  come  down  on  flatter  slopes. 

As  an  example  of  a  river  with  continuous  development  by  small 
power  plants,  I  saw  this  summer  for  the  first  time  a  series  of  these  in  the 
Aosta  Valley,  where  in  some  places  they  followed  each  other  almost  con- 
tinuously, being  used  for  municipal  and  industrial  purposes. 

It  is  interesting  to  talk  to  some  of  the  prominent  hydro  electric  en- 
gineers of  Northern  Italy  with  reference  to  the  progress  of  these  develop- 
ments. I  have  a  friend  whom  I  have  known  for  many  years  who  is 
perhaps  the  most  eminent  hydro  electric  engineer  in  Italy.  He  had  much 
to  do  with  the  Milanese  plants,  and  he  interested  me  very  much  with  a 
discussion  of  the  principle  of  the  relation  of  the  ice  content  of  the  glaciers 
in  the  mountains  to  the  power  output  in  the  stations  tributary  to  them.  At 
first  this  sounds  fanciful  but  is  a  very  real  thing,  and  it  is  a  subject  which 
we  would  do  well  to  studysome  day  with  reference  to  our  own  mountain 
rivers  in  the  Canadian  Rockies,  in  which,  I  myself,  have  had  considerable 
experience. 

Milan,  as  I  have  said,  is  mainly  an  industrial  city,  indeed,  is  one  of 
the  greatest  cities  of  Europe  in  this  respect,  and  there  are  many  very  inter- 
esting features  of  engineering  of  diffrent  kinds  which  are  worth  giving  time 
to  if  one  were  visiting  there.  The  Italians  are  exceedingly  ingenious  and 
resourceful,  and  we  have  much  to  learn  from  them. 

In  conclusion,  I  have  come  home  with  many  new  impressions  of  the 
progress  in  the  past  few  years  in  engineering  in  the  different  countries  of 
Europe,  and  especially  of  the  post  war  progress,  if  one  may  call  it  such. 
One  is  proud  of  the  British  and  the  British  way  of  doing  things.  The 
outstanding  features  of  British  methods  and  practice  not  only  in  engin- 
eering but  in  everything  else,  reveal  the  strength  of  the  Empire  of  which 
we  are  so  proud  to  form  a  part.  One  is  sure  to  be  struck  with  the 
thoroughness  and  the  solidity  displayed  in  the  great  engineering  works,  and 
the  methods  of  constructing  and  operating  them  which  one  finds  in  Great 
Britain.  One  derives  from  this  great  confidence  and  trust  in  the  future 
of  the  British  people  and  their  quiet  and  thorough-going  methods  of  car- 
rying out  their  engineering  projects  and  other  activities. 


ENGINEERING  STANDARDIZATION* 

By    R.  J.  Durley,  Secretary 
Can,  Engineering  Standardization  Association 

The  definition  of  the  term  "Standard"  as  given  by  Webster,  is  "that 
which  is  established  as  a  rule  or  model  by  authority  of  public  opinion  or 
by  respectable  opinion  or  by  custom  or  general  consent." 

Standards  in  engineering  work,  in  conformity  with  this  definition, 
should  thus  be  the  result  of  agreement  as  regards  dimensions,  methods  of 
construction  or  qualities  of  material,  such  agreement  being  entered  into  by 
producers  and  purchasers  for  their  mutual  advantage. 

The  aim  of  engineering  standardization,  as  we  understand  it,  is  to 
secure  this  agreement  between  producers  and  purchasers  of  engineering  ma- 
terial, in  order  to  effect  economy  and  improve  the  product  by  eliminating 
unnecessary  sizes  and  types  of  parts,  or  grades  of  material,  or  methods  of 
testing  for  acceptance,  thus  securing  interchangeability  of  parts,  lessening 
the  expense  of  production,  reducing  the  amount  of  material  kept  in  stock, 
and  protecting  the  purchaser  by  ensuring  standard  quality. 

It  has  been  found  advisable,  by  practically  all  of  the  existing  stand- 
ardization bodies,  to  arrange  that  work  on  a  given  subject  shall  onlly  be 
undertaken  on  request  from  some  responsible  party.  The  essential  features 
of  such  work  are  therefore  expression  of  the  need,  full  discussion  between 
all  parties  interested,  thorough  investigation  of  the  problem,  the  formula- 
tion of  definite  proposals,  their  criticism  by  the  industries  concerned,  their 
amendments  by  discussion,  and  their  final  adoption  by  the  authoritative 
central  body. 

The  active  support  of  the  industries  concerned  is  indispensable,  and 
any  idea  of  the  compulsory  introduction  of  standards  is  quite  foreign  to 
the  scheme.  Periodical  revision  of  the  standards  decided  upon  is  neces- 
sary to  keep  abreast  of  progress  in  the  industries  concerned,  and  care  must 
be  taken  to  avoid  any  decisions  tending  to  limit  unnecessarily,  freedom 
and  individuality  in  design.  From  time  to  time  it  is  objected  that  the 
formulation  of  engineering  standards  may  have  the  effect  of  stereotyping 
the  product,  thus  hindering  rather  than  facilitating  progress  and  economy. 
There  should  be  some  force  in  this  objection  if,  for  instance,  standardiza- 
tion were  carried  so  far  as  to  endeavour  to  get  all  firms  to  build  to  the 
same  design  in  the  case  of  a  complete  machine,  or  if  there  were  no  pro- 
vision for  periodical  revision.  The  difficulty  is  actually  taken  care  of  in 
practice  by  the  fact  that  owing  to  the  absence  of  any  legal  or  other  com- 
pulsion, engineering  standards  are  only  adopted  to  the  extent  found  ad- 
vantageous by  the  industry,  and  a  standard  having  the  above  mentioned 
defect  would  very  soon  lapse  and  go  out  of  use.  In  dimensional  stand- 
ardization work  accordingly,  details  of  construction,  rather  than  the  com- 
pleted machine,  are  usually  dealt  with,  although  in  some  cases  advantage 
has  been  found  in  introducing  standard  types  of  machine,  such,  for  ex- 
ample, as  the  standard  types  of  locomotives  used  on  the  Indian  railways. 

It  is  obvious  that  standardization  in  the  above  sense  does  not  include 
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the  very  important  work  carried  on  under  this  name  by  such  bodies  as  the 
International  Bureau  of  Weights  and  Measures  or  the  United  States 
Bureau  of  Standards,  nor  does  it  deal  with  the  formulation  of  any  stand- 
ards which  require  endorsement  by  legislative  action. 

The  economic  significance  of  industrial  standardization  has  been  well 
pointed  out  by  Dr.  Agnew,  who  in  a  recent  address  on  the  subject  makes 
the  following  statement: 

"If  standardization  is  carried  out  on  a  sound  engineering  basis: 

1 .  It  enables  buyer  and  seller  to  speak  the  same  language,  and  makes 
it  possible  to  compel  competitive  sellers  to  do  likewise. 

2.  In  thus  putting  tenders  on  an  easily  comparable  basis,  it  promotes 
fairness  in  competition,  both  in  domestic  and  in  foreign  trade. 

3.  It  lowers  unit-costs  to  the  public,  by  making  mass  production  pos- 
sible, as  has  been  so  strikingly  shown  in  the  unification  of  incandescent 
lamps  and  automobiles. 

4.  By  simplifying  the  carrying  of  stocks  it  makes  deliveries  quicker 
and  prices  lower. 

5.  It  decreases  litigation  and  other  factors  tending  to  disorganize 
industry,  the  burden  of  which  ultimately  falls  upon  the  public. 

6.  It  eliminates  indecision  both  in  production  and  utilization — a  pro- 
lific cause  of  inefficiency  and  waste. 

7.  By  focusing  on  essentials,  it  decreases  selling  expense,  one  of  the 
serious  problems  of  our  economic  system. 

8.  By  concentrating  on  fewer  lines,  it  enables  more  thought  and  en- 
ergy to  be  put  into  designs,  so  that  they  will  be  more  efficient  and 
economical. 

9.  It  stimulates  research,  to  which  it  is  closely  allied. 

10.  It  is  one  of  the  principal  means  of  getting  the  results  of  research 
and  development  into  actual  use  in  the  industries- 

1  1 .  It  helps  to  eliminate  practices  that  are  merely  the  result  of  accident 
or  tradition,  which  impede  development. 

12.  By  concentration  on  essentials,  and  the  consequent  suppression  of 
confusing  elements  intended  merely  for  sales  effect,  it  helps  to  base  com- 
petition squarely  upon  efficiency  in  production  and  distribution  and  upon 
intrinsic  merit  of  product." 

It  is  interesting  to  note  the  intimate  connection  between  engineering 
standardization  work  and  industrial  research,  for  in  almost  every  case  it 
will  be  found  that  during  the  process  of  developing  or  formulating  an  in- 
dustrial standard,  technical  or  scientific  questions  will  arise  which  can  only 
be  settled  by  invesigation  and  research,  the  information  gained  in  which 
is  frequently  of  great  benefit  to  the  industry  concerned. 

The  British  Engineering  Standards  Association  was  the  first  central 
body  to  be  established  for  the  work  of  engineering  standardization.  It 
was  founded  in  1901,  one  of  its  earliest  tasks  being  to  obtain  agreement 
and  reduce  the  number  of  unnecessary  sizes  as  regards  standard  sections 
for  structural  steel  and  rails  as  produced  in  Great  Britain.  The  B.E.S.A. 
has  now  published  nearly  200  reports  and  specifications,  covering  practi- 
cally the  whole  field  of  engineering  work,  and  its  standards  receive  wide 
acceptance  in  Great   Britain.      The  subjects  dealt  with,   for  instance,    in- 
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elude  such  diverse  items  as  cement,  rolling  stock  material,  forgings,  electric 
meters,  locomotives  for  Indian  railways,  incandescent  lamps,  electric 
cooking  ranges,  ball  bearings,  and  a  host  of  others.  Since  1917  its  activi- 
ties have  developed  rapidly,  and  the  scale  of  its  operations  is  now  such  that 
it  has  over  400  working  committees,  with  nearly  3,000  members.  During 
the  war  the  B.ES.A.  was  able  to  render  important  technical  service, 
especially  in  connection  with  naval  and  aircraft  work.  It  was,  for  in- 
stance, called  upon  by  the  Air  Ministry  to  organize  committees  and  frame 
a  series  of  specifications  for  aircraft  material,  which  work  was  successfully 
carried  out.  In  doing  this,  a  large  amount  of  research  was  initiated, 
especially  in  connection  with  novel  methods  of  construction,  the  action  of 
glue  in  glued  joints  and  in  ply  wood,  and  innumerable  questions  connected 
with  fabric  for  aeroplane  wings  and  the  action  and  kind  of  dope  required. 

An  interesting  feature  in  the  work  of  the  B.E.S.A.  is  the  series  of 
local  advisory  committees,  established  in  Brazil,  Chile,  Argentina,  India, 
South  Africa,  China  and  elsewhere,  keeping  the  parent  Association  in- 
formed as  to  the  industrial  needs  which  develop  in  the  various  countries, 
and  advising  as  to  the  suitability  or  otherwise  of  British  Standards  for  local 
use.  The  C.E.S.A.,  though  a  completely  independent  body,  has  under- 
taken this  duty  as  regards  Canada. 

In  the  United  States,  the  movement  began  about  the  same  time  as  in 
Great  Britain,  but  was  carried  out  individually  by  important  technical 
societies,  like  the  American  Institute  of  Electrical  Engineers,  and  the 
American  Society  of  Mechanical  Engineers,  the  former  of  which  began  its 
standardization  work  in  1 898.  In  1918,  more  than  1 00  American 
technical  societies  were  engaged  independently  in  engineering  standardiza- 
tion work,  but  there  were  no  systematic  methods  of  co-operation,  and  in 
that  year  the  American  Engineering  Standards  Committee  was  organized 
to  unify  the  methods  adopted,  to  secure  united  action,  and  to  avoid  over- 
lapping, serving  also  as  a  central  cource  of  information  and  dealing  with 
questions  of  international  standardization-  The  A.E.S.C.  is  composed 
of  representatives  appointed  by  member  bodies;  it  does  not  itself  prepare 
standards,  but  receives  and  adopts  those  formulated  by  various  sponsor 
societies.  Its  activity  has  led  to  rapid  development  in  many  directions, 
especially  in  connection  with  safety  code  work. 

The  American  Engineering  Standards  Committee  itself  is  composed 
of  the  representatives  of  a  number  of  member  bodies,  including  among 
others,  the  American  Institute  of  Electrical  Engineers,  American  Society 
of  Civil  Engineers,  American  Society  of  Mechanical  Engineers,  American 
Society  for  Testing  Materials,  Society  of  Automotive  Engineers,  and 
various  important  departments  of  the  United  States  Government.  Such  a 
Committee  does  not  duplicate  the  work  of  other  organizations,  but  acts  as 
a  clearing  house  for  standardization  and  eliminates  the  duplication  of  work 
which  has  from  time  to  time  arisen  in  the  United  States. 

On  the  Continent  of  Europe,  national  standardization  bodies  have 
been  organized  in  Austria,  Belgium,  Czecho-Slovakia,  France,  Denmark, 
Germany,  Holland,  Hungary,  Italy,  Norway,  Sweden  and  Switzerland. 
Action  along  the  same  lines  has  been  taken  in  Australia,  and  Japan  has 
appointed  a  standardization  committee  as  one  of  its  Government  Depart- 
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ments.  Many  of  the  European  Standardization  bodies  are  extremely 
active,  especially  the  powerful  committee  which  has  been  formed  in  Ger- 
many. This,  although  only  established  in  1917,  has  already  produced 
an  amount  of  work  equal,  if  not  superior  in  volume,  to  that  which  has 
been  done  in  Great  Britain 

The  formation  of  the  Canadian  Engineering  Standards  Association 
in  1918  took  place  as  a  result  of  suggestions  put  forward  by  the  B.E.S.A., 
and  our  constitution  follows  generally  that  of  the  B.E.S.A-  The  work  of 
the  Association  is  directed  by  a  Main  Committee  of  over  40  members, 
prominent  in  industrial  and  scientific  work.  Sectional  Committees  are 
appointed,  each  dealing  with  one  of  the  main  divisions  of  engineering  work, 
and  the  actual  technical  work  of  the  Association  is  accomplished  by  Sub- 
Committees,  each  of  which  deals  with  one  specific  task.  There  are  at 
present  1 3  Sectional  Committees  and  over  40  other  working  committees 
engaged  in  the  discussion  of  the  standards  which  are  now  in  preparation. 

The  Association  is  supported  by  subscriptions  from  technical  societies 
and  firms  interested,  together  with  a  grant  from  the  Dominion  Government. 

As  an  example  of  the  way  in  which  our  Canadian  standardization 
work  is  done,  it  may  perhaps  be  of  interest  to  take  the  case  of  galvanized 
telegraph  and  telephone  wire,  which  was  one  of  the  first  to  be  dealt  with 
by  a  Canadian  Committee  of  the  C.E.S.A. 

A  request  from  one  of  the  largest  manufacturers  of  this  material  was 
placed  before  the  Main  Committee  in  1919,  and  indicated  that  line-wire 
was  being  purchased  in  Canada  to  a  large  number  of  specifications,  differ- 
ing very  slightly  among  themselves,  but  varying  to  such  an  extent  that  it 
was  impossible  for  wire  rods  to  be  rolled  or  for  wire  to  be  drawn  for  stock 
with  the  certainty  of  being  acceptable  to  more  than  one  of  the  large  tele- 
phone or  telegraph  companies.  It  was  pointed  out  that  if  two  or  three 
grades  of  this  material  could  be  agreed  upon  as  fulfilling  Canadian  require- 
ments, considerable  economy  would  result  and  material  could  be  promptly 
obtained  from  stock.  A  Sub-Committee  was  accordingly  appointed  to 
deal  with  the  question,  of  which  representatives  of  all  the  manufacturers 
and  all  the  telegraph  and  telephone  authorities  were  members.  After  a 
preliminary  comparison  of  the  existing  specifications  and  the  preparation  of 
a  draft  for  criticism;  two  meetings  of  the  Committee  were  held  at  which 
it  was  agreed  that  the  C.E.S.A.  Specification  for  Galvanized  Line  Wire 
should  cover  two  qualities  of  wire  and  five  sizes  in  each  quality.  The 
resulting  specification  was  approved  for  publication  in  February,  1 92 1 , 
and  is  receiving  general  adoption.  The  saving  resulting  from  the  com- 
plete adoption  of  this  specification  by  all  concerned  is  estimated  at  from 
75c.  to  $1.00  a  ton  on  an  average  consumption  of  eight  to  ten  thousand 
tons  per  year. 

A  list  of  the  publications  of  the  C.E.S.A  is  as  follows: — 

No.   Al-1922   Standard  Specifications   for  Steel   Railway  Bridges. 
No.    A  la- 1922    Material    Specifications,    Steel    Railway    Bridges 

(Separate  reprint). 
No.   C2-1920  Standard   Requirements   for  Single-phase  Distribution 

Type  Transformers- 
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No.  C3-1921  Standard  Specifications  for  Galvanized  Telegraph 
and  Telephone  Wire. 

No.  B4-1921  Standard  Specification  for  Wire  Rope  for  Mining, 
Dredging  and  Steam  Shovel  Purposes. 

No.  A5-1922  Standard  Specification  for  Portland  Cement. 

No.  A6-1922  Standard  Specification  for  Steel  Highway  Bridges. 

No.  D  7- 1922  Standard  Specification  for  Flexible  Steel  Wire  Rope 
and  Flexible  Strand  for  Aircraft  Purposes. 

No.  G8-1923  Standard  General  Specification  for  Commercial  Bar 
Steels. 

No.  A9-1923  Standard  Specifications  for  Reinforcing  Materials  for 
Concrete. 

No.  CI 0-1 92 3  Standard  Specification  for  Regular  Tungsten  Incan- 
descent Lamps- 


SHOP  MEASUREMENTS* 

By  Major  Earle  Buckingham 

I  wonder  if  any  of  us  fully  realize  the  important  place  which 
measurements  hold  in  all  of  our  activities.  A  measurement  implies  a 
comparison  with  some  standard.  Thus,  if  we  stop  to  think,  our  opinions 
of  our  friends  and  acquaintances  are  based  on  a  comparison,  or  measure- 
ment, with  certain  ideals.  All  trade  and  commerce  depend  upon  measure- 
ments of  quantity  or  quality  against  measurements  of  value.  Also  all 
exact  human  knowledge  is  developed  from  measurements  of  some  sort  or 
other.  This  afternoon  I  visited  your  hydraulic  laboratory  and  saw  many 
of  you  making  tests.  All  this  data  that  you  recorded  for  the  purpose  of 
determining  the  performance  of  the  apparatus  under  test  were  measure- 
ments. 

In  machine  shop  practice,  also,  measurements  are  one  of  the  funda- 
mental processes.  In  fact,  the  accuracy  to  which  we  can  work  depends 
upon  the  accuracy  to  which  we  can  measure.  The  mere  removal  of  ma- 
terial from  the  part  under  construction  is  seldom  in  itself  a  difficult  task. 
The  critical  point  is  knowing  when  to  stop.  This  point  can  only  be 
determined  by  measurement- 

No  measurement  is  ever  absolutely  correct;  some  factor  of  error  is 
always  present.  Accuracy  is  a  relative  term.  For  example,  an  astron- 
omer may  make  an  accurate  determination  of  the  position  of  a  star.  His 
measured  distance  may  vary  from  the  actual  distance  a  million  miles  or 
more.  Nevertheless,  his  determination  is  accurate.  Going  to  the  other 
extreme,  a  physicist  engaged  in  making  measurements  of  the  length  of 
light  waves  must  have  his  determination  correct  to  within  a  fraction  of  a 
millionth  of  an  inch  in  order  to  be  accurate. 

In  machine  shop  practice  a  definite  dimension  is  specified.  When 
developed  in  metal,  we  may  never  get  that  exact  dimension,  but  a  more  or 
less  accurate  approach  to  the  specified  size.  If  we  keep  this  fact  in  mind, 
it  will  do  much  to  clarify  the  matter  of  proper  dimensioning. 

Most  shop  measurements  are  measurements  of  length.  These 
measurements  are  expressed  in  terms  of  some  unit  of  length;  with  us 
usually  the  yard  or  its  subdivisions.  All  units  of  length  are  arbitrary 
distances  in  space  defined  by  the  length  of  some  specified  bar  of  metal 
under  specific  conditions  of  temperature,  etc.  Efforts  have  been  made  to 
define  these  units  in  terms  of  some  natural  phenomena,  but  ultimately  it 
was  found  necessary  to  rely  on  aspecific  bar  of  metal.  For  example,  the 
effort  was  made  to  define  the  yard  as  the  length  of  a  pendulum  with  a 
definite  period  of  oscillation.  This  was  found  impractical.  The  effort 
was  made  to  define  the  meter  as  a  definite  part  of  the  earth's  quadrant, 
and  this  also  was  found  impractical  In  both  cases  the  size  of  such  a 
defined  unit  of  length  varied  as  improved  and  refined  methods  of  making 
the  necessary  observations  were  developed.  It  is  obvious  that  a  funda- 
mental unit  of  length  which  is  subject  to  any  appreciable  variation  will 
create  much  confusion,  and  be  practically  worthless.  In  both  of  the  fore- 
going cases,  the  fundamental  unit  of  strength  was  eventually  defined  as  the 

*  From    an   Address   before    the    Society,   Jan.    30,    1924. 
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distance  between  two  fine  lines  graved  on  gold  plugs  in  a  bronze  bar  at 
specific  temperatures. 

After  a  fundamental  unit  of  length  has  been  accepted,  it  is  necessary 
to  adopt  some  common  practice  in  regard  to  its  application  to  various 
types  of  measuring  instruments  in  order  to  maintain  uniformity  among 
them.  A  metal  measuring  instrument  can  represent  a  specified  abstract 
length  only  at  one  specific  temperature.  Hence  if  one  bar  duplicates  the 
abstract  length  of  a  yard  at  60°  F.,  while  another  duplicates  it  at  70° 
F.,  the  two  bars  when  compared  with  each  other  at  the  same  temperature 
will  vary.  The  bar  which  is  standard  at  70°  F.  will  be  shorter  than  the 
one  which  is  standard  at  60°  F.  The  practice  in  this  respec*  is  quite 
different  with  metric  units  of  length  as  compared  with  English  units  of 
length,  so  that  space  will  be  taken  here  to  treat  each  system  of  measure- 
ment in  some  detail. 

English  Standards  of  Length 

The  fundamental  English  standard  of  length  of  one  yard  is  the 
distance  between  two  fine  lines  graved  on  gold  plugs  in  a  bronze  bar  at 
Westminister,  when  this  bar  is  at  the  temperature  at  62°  F. 

Copies  of  this  fundamental  yard  made  for  general  use  are  calibrated 
against  the  original  bar,  and  any  observed  differences  are  noted  in  one  of 
two  ways.  First,  the  measured  difference  between  the  two  bars  when 
both  are  at  62°  F.  may  be  given-  Second,  the  temperature  of  the  copy 
may  be  varied  until  both  bars  are  of  the  same  length.  Then  this  second 
bar  is  calibrated  as  having  the  correct  length  when  at  the  altered  tempera- 
ture, such  as  63°  F.  for  example. 

When  such  calibrated  bars  are  used  in  other  comparisons  the  neces- 
sary correction  is  made,  either  by  compensating  for  the  known  difference 
in  length  at  62°  F.,  or  by  keeping  the  calibrated  bar  at  the  corrected 
temperature,  and  the  measured  bar  at  its  desired  temperature  of  cali- 
bration. 

Any  standard  with  a  definitely  known  error  is  practically  as  good  as 
a  perfect  one,  as  such  known  errors  can  be  compensated  for.  This  is 
especially  true  of  primary  standards  which  are  used  to  calibrate  the  in- 
dustrial measuring  instruments,  where  such  calibrations  are  made  in 
laboratories  where  the  temperature  conditions  are  carefully  controlled. 

For  general  industrial  uses,  such  extreme  refinements  are  not  neces- 
sary. As  long  as  the  limit  of  error  of  measurement  is  kept  well  within 
the  probable  error  of  execution  in  the  production  of  the  parts  to  be  mea- 
sured, industrial  measuring  instruments  are  sufficiently  accurate. 

For  purposes  of  uniformity,  it  is  desirable  that  all  industrial  measur- 
ing instruments  be  nominally  of  correct  size  when  at  some  common  tem- 
perature. Furthermore,  as  not  only  these  measuring  instruments,  but  also 
parts  measured  by  them  may  be  made  of  different  materials  with  different 
coefficients  of  expansion,  it  is  most  desirable  that  this  common  temperature 
be  one  approximating  the  average  working  temperature  at  which  such 
instruments  are  ordinarily  used. 

At  the  present  time,  two  different  temperatures  at  which  measuring 
instruments  for  English  units  of  length  are  nominally  of  correct  length,  or 
standard,  are  used.      These  temperatures  are  62°  F.  and  68°  F. 

The  temperature  of  62°   F  was  originally  used  because  it  was  the 
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temperature  at  which   the   fundamental   standard   yard   bar   is   of   correct 
length. 

The  temperature  of  68°  F  (20°  C)  is  rapidly  gaining  in  favor  in 
the  United  States,  because  it  more  nearly  represents  the  average  working 
temperatures;  because  it  has  also  been  widely  adopted  as  a  standard  tem- 
perature for  many  other  physical  tests;  and  because  it  is  exactly  equivalent 
to  an  even  Centigrade  temperature,  20°  C.  This  temperature  has  been 
used  exclusively  in  this  country  for  the  past  ten  years  in  all  gage  standard- 
ization. 

Metric  Standards  of  Length 
The  fundamental  metric  standard  of  a  length  of  one  meter  is    the 
distance  between  two  fine  lines  graved  on  a  platinum  iridium  bar  at    the 
International  Bureau  of  Weights  and  Measures  at  Sevres,   France,  when 
this  bar  is  at  the  temperature  of  0°  C. 

Copies  of  this  fundamental  meter,  of  duplicate  construction  and 
materials,  have  been  made,  calibrated  against  the  original,  and  distributed 
to  the  several  countries  subscribing  to  the  International  Bureau  of  Weights 
and  Measures.  These  copies  are  numbered  and  known  as  Prototype 
Meters.  The  prototype  meters  Nos.  21  and  27  are  held  in  this  country 
at  the  Bureau  of  Standards  atWashing  ton.  These  bars  are  nominally 
of  correct  length  at  0°  C. 

For  general  industrial  use,  at  the  present  time  two  different  tempera- 
tures at  which  metric  measuring  instruments  are  nominally  of  correct 
length  are  used.     These  temperatures  are  0°C  and  20°C  (68°F). 

The  temperature  of  0°  C  (32°  F)  was  originally  used  because  it 
was  the  temperature  at  which  the  fundamental  standard  meter  bar  is  of 
correct  length;  and  because  this  temperature,  the  melting  point  of  ice, 
could  be  more  exactly  duplicated  and  maintained  than  any  other.  The 
great  difference  between  this  calibration  temperature  and  the  ordinary 
working  temperatures  at  which  such  instruments  are  used  introduces  a 
complication.  Instruments  made  of  different  materials  with  varying  coeffi- 
cients of  expansion  which  would  measure  alike  wfyen  at  the  temperature 
of  0°  C  would  show  measurable  differences  when  used  at  the  ordinary 
working  temperatures,  because  of  their  differences  of  expansion.  To 
overcome  this  difficulty,  the  Director  of  the  International  Bureau  of 
Weights  and  Measures  recommend  the  following  practice: 

Gages  and  other  measuring  instruments  used  in  the  manufacture  of 
metal  parts  should  be  so  made  that  when  calibrated  at  20°  C  they  have 
an  assumed  coefficient  of  expansion  of  eleven  millionths  per  unit  of  length 
per  degree  Centigrade.  In  other  words,  at  20°  C,  the  actual  length  of 
such  standards  will  be  220  millionths  per  unit  of  length  longer  than  the 
corresponding  subdivision  of  the  fundamental  standard  of  the  meter  at 
0°  C. 

This  recommendation  is  eminently  practical,  and  the  recommended 
practice  is  widely  used,  particularly  in  France-  The  majority  of  measur- 
ing instruments  used  in  the  metal-working  trades  are  of  steel.  The  coeffi- 
cient of  expansion  of  cast  iron  and  steel,  the  most  commonly  used  materials 
for  parts  of  any  appreciable  size,  varies  from  about  ten  to  twelve  millionths 
per  unit  of  length  per  degree  Centigrade.     Thus  the  temperature  of  0°  C 
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at  which  the  parts  nominally  have  their  specified  abstract  length  is  main- 
tained closely  enough  for  alll  practical  purposes.  On  smaller  parts  made 
of  other  materials,  the  theoretical  error  introduced  by  this  practice  is  very 
slight,  as  it  depends  upon  the  difference  between  their  actual  coefficient 
of  expansion  and  the  arbitrary  one  *of  eleven  millionths.  For  scientific 
work  in  laboratories  such  differences  must  be  considered,  but  for  all 
practical  purposes  in  the  machine  shop,  they  may  be  ignored. 

The  temperature  of  20°  C  (68°  F)  is  widely  used,  particularly 
outside  of  France,  because  it  more  nearly  represents  the  average  working 
temperatures;  because  it  has  also  been  widely  adopted  as  a  standard 
temperature  for  many  other  physical  tests ;  and  because  it  is  exactly  equiva- 
lent to  an  even  Fahrenheit  temperature  of  68°  F.  This  temperature  has 
been  adopted  as  standard  for  all  gages  and  other  industrial  measuring 
instruments  by  the  engineering  standardizing  bodies  of  Sweden,  Holland, 
Switzerland,  and  Germany.  In  this  case  the  lengths  of  the  measuring 
instruments  when  at  the  temperature  of  20°  C  are  the  same  as  the  cor- 
responding subdivision  of  the  fundamental  standard  of  the  meter  bar  at 
0°C. 

In  general,  shop  measurements  may  be  divided  into  two  general 
classes;  direct  and  comparative.  A  direct  measurement  is  one  where  the 
attempt  is  made  to  determine  the  actual,  or  absolute  size.  A  comparative 
measurement  is  one  where  the  attempt  is  made  to  determine  the  difference 
in  size  between  similar  or  mating  parts.  A  comparative  meausurement 
is  not  only  easier  to  make  than  a  direct  one,  but  smaller  differences  can 
also  be  detected.  For  example,  a  mechanic  given  several  plug  gages  of 
the  same  nominal  size  can  readily  grade  them  as  to  their  respective  size 
with  a  pair  of  spring  calipers  even  when  the  actual  difference  in  size  is  so 
small  that  it  cannot  be  measured  with  a  micrometer. 

Purposes  of  Shop  Measurement 
The  purpose  of  shop  measurement  is  to  control  the  sizes  of  the  parts 
being  manufactured.  Every  size  of  every  surface  is  measured  in  some 
manner.  Many  times,  on  experimental  work  for  example,  no  attempt  is 
made  to  hold  the  various  surfaces  to  any  exact  predetermined  size,  but 
the  mating  surfaces  are  fitted  to  each  other-  In  such  cases,  the  first  sur- 
face finished  becomes  the  measuring  instrument  for  its  mating  surface. 

Shop  measurements  are  essential  in  all  stages  of  production.  Parts 
made  individually  are  first  layed  out.  This  operation  is  identical  in  many 
respects  to  the  layout  or  drawing  made  on  paper.  In  the  case  of  a  draw- 
ing, the  measurements  are  all  made  in  one  plane.  The  layout  on  the 
metal  parts,  however,  requires  measurements  in  several  planes.  The 
making  of  all  such  layouts  is  essentially  a  matter  of  measurement. 

As  the  machining  operations  progress,  measurements  must  constantly 
be  made.  As  stated  before,  the  mere  removal  of  material  from  the  part 
under  construction  is  seldom  a  difficult  task.  The  essential  thing  is  know- 
ing when  to  stop. 

After  that  part  has  been  completed,  measurements  are  required  to 
insure  than  the  desired  results  have  been  attained.  Such  measurements 
may  be  direct  ones,  checking  their  measured  dimensions  against  the  speci- 
fied ones ;  or  they  may  be  comparative  ones  made  by  assembling  the  parts 
and  judging  them  by  the  resulting  assembled  conditions. 
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Before  any  shop  measurements  can  be  effectively  made,  three  ques- 
tions must  be  answered.  First:  What  shall  we  measure?  Second,  Why 
should  that  measurement  be  made?  And  Third:  How  shall  we  measure 
it?  Too  often  the  second  question  is  ignored,  often  with  the  result  that 
indirect  and  complicated  measurements  are  made  that  have  but  little  effect 
on  the  control  of  the  essential  sizes  that  should  b  maintained.  The 
real  science  of  shop  measurements  lies  in  knowing  what  and  why  to 
measure  rather  than  in  knowing  how  to  measure. 

The  problem  of  proper  shop  measurements  is  closely  allied  to  the 
problem  of  proper  dimensioning  of  drawings-  A  fundamental  law  of 
dimensioning  is  that  dimensions  should  be  given  between  those  surfaces 
which  it  is  essential  to  hold  in  a  specific  relation  to  each  other.  If  all 
drawings  rigidly  adhered  to  th's  rule,  in  most  cases  the  problem  of  shop 
measurements  would  resolve  itself  into  the  problem  of  how  to  measure  the 
dimensions  shown  on  the  drawings.  Unfortunately  very  few  drawings 
comply  with  this  law  in  all  respects.  Too  often  the  position  of  the  dimen- 
sions on  the  drawing  is  governed  more  by  the  convenience  of  the  draftsman 
rather  than  by  the  essential  inter-relation  of  the  surfaces  dimensioned. 

To  a  great  many  people,  the  purpose  of  measuring  is  to  see  that  the 
parts  as  made  agree  with  the  drawing.  This  is  not  their  true  function, 
however.  The  main  purpose  of  measurement  is  to  prevent  unsatisfactory 
parts  from  being  produced.  The  testing  which  may  be  done  later  is  but 
a  supplementary  check  on  the  work  accomplished.  Measurements,  or 
inspection,  to  be  most  effective  should  be  used  as  a  preventative,  and  not 
a  cure.  The  time  to  prevent  errors  is  when  the  metal  is  being  shaped  to 
size  or  form,  and  not  after  the  work  has  been  completed.  The  object  of 
measuring  or  inspection  after  individuaal  machining  cuts  or  entire  pieces 
have  been  completed  is  to  insure  that  all  parts  which  will  function 
properly  are  accepted  and  that  all  parts  which  will  not,  are  rejected  as 
soon  as  the  defect  exists,  to  save  the  expenditure  of  further  effort  on  useless 
parts.  When  the  drawings  truly  and  definitely  record  the  requirements 
of  acceptable  parts,  they  may  safely  be  adhered  to.  Until  then,  they 
will  either  be  ignored  in  part  at  least,  or  else  unnecessary  expense  will  be 
incurred  in  the  production  of  the  parts. 

When  the  question  of  "Why  should  that  measurement  be  made?  is 
asked,  and  the  answer  is  that  there  is  no  particular  reason  why  it  should 
be  made  for  any  purpose,  it  is  evidence  that  the  dimension  in  question 
should  not  be  on  the  drawing.  If  the  point  or  surface  in  question  is  not 
dimensioned  from  any  other  point,  a  search  should  be  made  for  its  most 
essential  inter-related  surface,  and  its  measurement  should  be  determined 
from  there.  If  it  should  already  be  dimensioned  from  there  also,  the  first 
dimension  is  not  only  superfluous  but  also  misleading,  because  if  care  were 
not  exercised,  the  position  of  the  surface  in  question  might  be  established 
from  a  non-essential  register  point  instead  of  from  the  really  essential  one- 

If  all  measuretments  were  absolute,  it  would  make  little  difference, 
perhaps,  how  the  various  positions  were  determined.  But  as  they  are  not 
absolute,  this  matter  of  what  measurements  are  made  becomes  of  vital  im- 
portance. The  probabilities  are  that  if  two  measurements  are  made  to 
determine  a  position  where  one   measurement  wou.d   answer,   that   double 
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the  variation  will  be  present;  if  three  are  made,  triple  the  variation,  etc. 
This  holds  true  whether  the  measurements  are  made  to  determine  when  to 
stop  the  removal  of  metal  or  to  determine  the  finished  size.  In  the  case 
where  the  proper  functioning  of  the  surfaces  in  question  requires  a  definite 
degree  of  accuracy  between  certain  essential  surfaces  whose  positions  are 
thus  indirectly  controlled,  it  results  in  the  necessity  of  a  far  higher  degree 
of  accuracy — which  is  always  expensive — in  the  machining  and  measur- 
ing of  several  supplementary  surfaces  than  is  actually  required  between 
the  two  essential  surfaces.  This  increased  degree  of  accuracy  required 
will  be  in  direct  proportion  to  the  number  of  supplementary  measurements 
made  to  control  the  essential  dimensions,  and  the  cost  of  maintaining  these 
supplementary  surfaces  to  the  unnecessary  degree  of  accuracy  thus  de- 
manded will  increase  far  more  rapidly. 

One  fact  should  always  be  kept  in  mind.  A  high  degree  of  ac- 
curacy is  very  expensive  and  does  not  always  serve  any  useful  purpose. 
Any  surface  should  be  held  to  that  degree  of  accuracy  truly  required,  and 
no  closer.  Every  functional  surface  of  a  mechanism  has  more  or  less 
definite  limits  of  size  within  which  it  will  operate  propertly.  In  some 
cases,  the  extent  of  the  permissable  variations  is  very  small;  in  many  other 
cases  it  is  relatively  large.  No  useful  purpose  is  served  in  arbitrarily 
hollding  all  variations  to  extremely  small  amounts  regardless  of  the  con- 
ditions to  be  met.  The  object  of  manufacturing  is  not  to  see  how  closely 
certain  sizes  can  be  held,  but  rather  to  produce  various  commodities  as 
economically  as  possible. 

Where  repetitive  work  is  involved,  it  is  customary  to  make  up  various 
types  of  work-holding  devices,  such  as  jigs  and  fixtures,  to  facilitate  the 
several  machining  operations  on  the  component  parts  of  the  product.  Any 
errors  which  exist  in  the  essential  parts  of  these  work-holding  devices  will 
also  be  present  in  the  product  which  is  produced  from  them,  in  addition 
to  the  unavoidable  variations  which  develop  in  making  the  machining  cuts. 
Therefore  the  errors  in  the  functional  or  locating  elements  of  such  equip- 
ment should  be  kept  to  a  minimum-  In  such  cases,  the  expense  of  a  rela- 
tively high  degree  of  accuracy  is  justified  because  it  is  incurred  but  once 
for  the  benefit  of  all  future  production  on  this  equipment.  Furthermore, 
appreciable  inaccuracies  in  this  equipment  requires  a  higher  degree  of  ac- 
curacy in  all  operations  performed  with  its  aid  than  would  otherwise  be 
required.  In  work  of  this  class,  the  degree  of  accuracy  sought  should  be 
the  highest  degree  that  can  be  reasonably  attained. 

These  same  considerations  as  regards  accuracy  hold  true  to  a  some- 
what lesser  degree  for  cutting  tools  which  control  the  size  or  form  of  any 
finished  surface.  If  the  life  of  such  tools  were  as  great  as  the  life  of  the 
jigs  and  fixtures,  the  expense  of  the  same  degree  of  accuracy  would  be 
justified.  Usually,  however,  their  life  is  very  much  shorter.  The  econ- 
omical degree  of  accuracy  required  is  therefore  governed  largely  by  the 
degree  of  accuracy  required  on  the  product,  and  the  increased  expense  of 
a  higher  degree  of  accuracy  on  the  part  of  the  cutting  tools  as  compared 
with  the  decreased  expense  of  producing  parts  to  the  required  limits  with 
the  more  accurate  tools.  In  general,  the  amount  of  variation  permitted 
on  such  perishable  tools  should  be  not  less  than  half  the  total  variation  per- 
mitted on  the  product. 
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The  whole  problem  of  permissible  variations,  or  tolerances,  is  a  very 
vital  one,  involving  not  only  the  manufactured  product  itself,  but  also  the 
tools  and  other  equipment  used  to  produce  it.  If  the  tolerance  specified 
are  closer  than  are  actually  required,  unnecessary  expense  will  be  incurred 
in  meeting  them;  if  they  are  too  liberal,  an  unsatisfactory  product  will 
result. 


Fig.  I.     Interferometer 


There  is  a  limit  to  a  degree  of  accuracy  which  can  serve  any  useful 
purpose  in  machine  shop  practice.  For  example,  a  difference  in  tempera- 
ture of  several  degrees  often  exists  between  a  part  as  it  is  just  completed, 
and  still  somewhat  warm  from  the  heat  of  the  cutting  operation,  and  one 
which  has  been  completed  for  some  time  and  has  cooled  to  room  tem- 
perature. Also  a  somewhat  similar  difference  in  temperature  often  exists 
between  a  measuring  instrument  which  has  been  held  in  the  hand  for  some 
time,  and  parts  which  are  being  picked  up  and  measured  successively. 
This  difference  will  often  amount  to  fifteen  or  twenty  degrees,  and  some 
times  even  more.  The  difference  in  size  due  to  expansion  by  heat  of  this 
amount  will  be  about  one-tenth  of  a  thousandth  of  an  inch  per  inch  of 
length.      It  should  be  obvious  that  with  such  variations  due  to  temperature 
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present,  that  the  relative  sizes  of  similar  parts  under  these  conditions  can- 
not be  controlled  to  the  tenth  of  a  thousandth.  Whenever  the  degree  of 
accuracy  required  is  less  than  one-quarter  of  a  thousandth  of  an  inch  per 
inch  of  length,  suitable  precautions  as  regards  the  temperature  must  be 
taken.  Whenever  it  begins  to  approach  the  tenth,  part  of  a  thousandth  of 
an  inch,  per  inch  of  length,  or  less,  the  determinations  must  be  made  in 
a  controlled  temperature  room,  and  many  other  precautions  must  be  taken, 
if  dependable  results  are  to  be  obtained. 

An  interesting  development  in  the  past  few  years  is  the  use  of  light 
waves  for  determining  lengths.  This  has  been  used  for  almost  thirty  years 
by  scientists  in  the  laboratories,  but  it  is  now  used  commercially  to  establish 
sizes  of  accurate  gages.  This  method  enables  sizes  to  be  determined 
within  a  limit  or  error  of  two  or  three  millionths  of  an  inch. 

In  Fig.  1  is  shown  an  interferometer,  which  is  used  to  make  light- 
wave measurements  of  a  standard.  This  instrument  consists  of  the  source 
of  light,  in  this  case  a  neon  gas  tube,  the  lens  which  focuses  the  light  on  the 
interferometer  plates,  the  constant  temperature  box  which  contains  the 
interferometer  plates,  and  the  block  to  be  measured,  and  the  spectroscope. 


Fig.  2.     Interferometer  Detail 


Fig.   2   shows  the  interferometer  details.     The  interferometer  plates 
are  two  optical  flats,  which  have  a  thin  transparent  coating  of  gold  on  one 
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end  to  increase  the  reflective  power.  This  gold  film  is  a  fraction  of  a 
millionth  of  an  inch  thick.  The  standard  to  be  measured  is  wrung  be- 
ween  the  two  glass  plates  and  is  placed  on  the  holder.  This  holder  is  so 
designed  that  the  position  of  the  plates  can  be  adjusted  from  outside  the 
constant  temperature  box  to  bring  them  into  proper  alignment  with  the 
optical  system. 

The  constant  temperature  box  contains  a  tube  into  which  the  inter- 
ferometer plates  are  placed  with  an  intersecting  tube  through  which  the 
light  passes.  These  tubes  are  surrounded  by  a  liquid  bath  which  is  kept 
at  a  temperature  constant  within  about  one-tenth  of  a  degree  Centigrade,  by 
means  of  cooling  and  heating  coils  which  are  controlled  by  a  thermostat. 
This  liquid  is  kept  in  constant  motion  by  a  propeller  blade  to  insure  a 
uniform  temperature  throughout  the  bath. 

When  the  light  passes  through  the  gold  films  on  the  interferometer 
plates,  it  is  reflected  back  and  forth  between  them,  thus  making  interfer- 
ence fringes  or  rings.  A  slit  at  the  front  of  the  spectroscope  tube  permits 
only  a  thin  segment  of  these  rings  to  pass  through  the  prism  set  at  the  inter- 
section point  of  the  two  long  tubes.  A  fine  cross  hair  is  mounted  in  the 
eyepiece  at  the  end  of  the  second  tube,  and  the  interferometer  plates,  or 
etalon,  is  rocked  by  means  of  the  long  trus  lever  until  one  of  the  bands  of 
light  of  one  of  the  lines  of  the  spectrum  is  bisected  by  this  cross  hair. 
The  angular  position  of  the  long  lever  is  then  noted,  and  the  lever  is  rocked 
until  the  corresponding  band  on  the  other  side  of  the  center  of  the  inter- 
ference ring  is  in  a  similar  position.  This  gives  the  angular  measurements 
of  the  chosen  ring.  Similar  measurements  are  then  made  of  two  or  three 
other  lines  of  the  spectrum.  As  these  bright  bands  only  occur  when  the 
length  along  the  cone  of  the  light  rays  between  the  two  interferometer  plates 
is  an  integral  number  of  light  waves  long,  these  measurements  give  us  simul- 
taneous equations  with  one  factor  missing.  To  solve  these  equations,  a 
value  is  assumed  for  the  number  of  light  waves  in  one  of  them.  If  all  the 
other  equations  come  out  even  intergers,  the  assumed  value  is  correct.  If 
not,  another  value  is  assumed  and  the  process  repeated.  As  a  general 
rule,  the  correct  interger  is  found  in  about  three  trials. 

As  a  further  precaution,  several  complete  set-ups  are  made  on  each 
block  measured.  Three  of  such  readings  must  check  within  two  millionths 
of  an  inch  before  the    measurement  is  accepted. 

It  takes  about  two  hours  to  make  a  measurement  on  this  apparatus. 
Most  of  this  time  is  consumed  in  waiting  for  the  block  to  come  to  tem- 
perature- Readings  are  taken  periodically  to  determine  if  the  block  has 
come  to  rest.  When  no  change  can  be  detected  after  fifteen  or  twenty 
minutes,  the  block  is  practically  to  temperature,  and  the  measurement  is 
then  made. 


MODERN  STEAM  POWER  GENERATION 

By  Robert  W.  Angus,   Professor  of  Mechanical  Engineering. 

During  the  past  ten  years  or  so  many  improvements  in  the  economical 
generation  of  power  by  steam  have  been  made  and  a  brief  discussion  of 
some  of  these  developments  is  presented  herewith. 

At  the  beginning  of  the  last  century  the  valuable  work  of  James  Watt 
had  begun  to  be  felt,  and  it  is  interesting  to  note  that  he  and  some  of  his 
contemporaries  had  discovered  the  use  of  the  piston  engine  with  crank 
and  fly  wheel,  the  use  of  the  condenser,  the  advantages  of  higher  pressures, 
and  compounding,  and  had,  in  fact,  many  of  the  devices  known  ac  the 
present  time.  Watts'  use  of  the  indicator  also  made  it  possible  for  a  some- 
what careful  study  of  the  action  of  the  engine  to  be  made,  and  thus  work 
towards  higher  economy.  The  earlier  builders,  however,  were  not  equipped 
with  the  high-grade  accurate  machine  tools  and  equipment  available  in 
even  a  very  modest  shop  of  the  present  day,  and  consequently  the  steam 
consumption  of  their  engines  was  high,  due  in  some  part  to  loosely  fitted 
pistons  and  rods,  large  clearances,  etc. 

While  Watt  recognized  the  lines  along  which  progress  might  be  made, 
it  remained  for  Sadi  Carnot  to  formulate,  in  a  work  published  exactly  one 
hundred  years  ago,  the  ideal  method  of  working  all  heat  engines,  and  he 
showed  that  such  engines  never  can  have  efficiencies  approaching  unity. 
To  describe  Carnot's  work  in  a  few  sentences  is  difficult,  but  he  laid  down 
the  principle  that  the  efficiency  of  the  ideal  or  perfect  heat  engine  depends 
on  the  temperatures  of  the  supply  and  exhaust,  and  it  is  readily  shown 
that  this  ideal  efficiency  is  equal  to  the  difference  between  these  limiting 
temperatures  divided  by  the  absolute  temperature  of  the  supply.  Carnot 
further  stated  that  whether  steam,  gas  or  any  other  fluid  was  used  in  the 
engine  was  immaterial  so  far  as  its  possibilities  with  given  limiting  tem- 
peratures was  concerned. 

Thus,  if  the  maximum  temperature  available  for  the  supply  is  600°F, 
and  the  exhaust  temperature  is  80GF.  the  limiting  efficiency  for  any  engine, 

600—  80 

irrespective    of    the    type    of    fluid     used,     would   be =49% 

600+460 
although,  of  course,  the  actual  engine  would  be  considerable  below  this. 
Carnot  also  showed  that  whatever  heat  was  being  delivered  to   the  heat 
engine  should  be  added  at  constant  temperature  and  the  exhaust  should 
be  taken  out  under  similar  conditions. 

Steam  engines  have  been  able  to  approximate  most  of  the  process 
described  by  Carnot  as  corresponding  to  the  maximum  efficiency,  because 
where  saturated  steam  is  admitted  to  the  cylinder  the  pressure  is  constant, 
which  also  means  the  heat  is  carried  in  at  constant  temperature,  the  steam 
may  then  be  expanded  in  a  cylinder  so  as  to  roughly  approach  the  non- 
conducting process  of  Carnot,  it  is  then  exhausted  at  constant  temperature, 
and  if  it  could  be  returned  to  the  initial  temperature  by  compression  in  a 
non-conducting  cylinder  the  process  would  be  ideal.  Unfortunately,  the 
last  event  is  not  possible,  and  the  fluid  must  be  returned  cold  to  the 
boiler,  raised  in  temperature  and  evaporated  there,  and  it  is  this  part  of 
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the  process  primarily  that  prevents  the  realization  of  the  ideal  efficiency 
of  the  actual  cycle. 

In  order  that  engine  efficiencies  might  be  compared  with  those  which 
were  possible  in  the  process  as  actually  carried  out,  Rankine  later  estab- 
lished a  cycle  in  which  the  first  three  parts  were  the  same  as  in  that  of 
Carnot,  but  the  last  part  corresponded  almost  exactly  with  the  processes 
actually  used  in  the  air  and  feed  pumps  and  boiler.  The  cycle  of  Ran- 
kine naturally  has  a  lower  efficiency  in  the  ideal  case  than  that  of  Carnot, 
but  has  been  used  for  years  as  a  standard  because  of  its  seeming  practical 
bearing. 

With  these  preliminary  statements  we  may  now  discuss  the  present 
and  future  possibilities  of  the  steam  engine.  The  statement  established 
by  Carnot  that  the  possibility  in  the  v/ay  of  efficiency  depends  on  the  range 
of  temperatures,  and  also  on  the  temperature  at  which  the  heat  is  sup- 
plied, has  led  engineers  to  try  to  improve  the  efficiency  both  by  raising 
the  temperature  of  the  steam  supplied  and  also  by  lowering  the  tmperature 
of  the  exhaust.  The  latter  temperature  depends  on  the  condenser,  and 
on  the  vacuum  maintained  there,  and  there  appears  to  be  no  chance  of 
lowering  this  very  much,  for  while  temperatures  slightly  over  60°F  have 
been  reached  with  a  vacuum  of  nearly  2 9 J/2  in.,  yet  the  ordinary  prac- 
tical limit  can  scarcely  be  much  below  80°F,  which  corresponds  to  29 
in.  vacuum. 

Improvement  in  this  direction  must,  therefore,  be  obtained  by  raising 
the  temperature  of  the  steam  supplied,  and,  assuming  satisfactory  mater- 
ials, this  may  be  carried  on  to  almost  any  degree.  Two  methods  have 
been  employed,  viz. :  (a)  increasing  the  pressure  and  maintaining  saturated 
steam,  (b)  producing  superheat  without  materially  raising  the  pressure. 
As  far  as  the  perfect  engine  in  the  ideal  Carnot  cycle  is  concerned,  it 
makes  no  difference  which  method  is  used  so  long  as  the  temperatures  are 
obtained,  but  when  the  actual  cycle  is  considered  in  the  form  stated  by 
Rankine,  it  is  quite  easy  to  show  that  it  is  better  to  maintain  the  steam 
saturated  and  obtain  the  temperature  by  raising  the  pressure. 

The  following  results,  Tables  I.  and  II.,  illustrate  the  point  fairly 
well : — 

TABLE  I 


Pressure 

absolute 

pds.  sq.  in. 

Temper- 
ature 
Steam 
°F 

Heat 

Contents 

per  lb. 

Sat.  St. 

B.T.U. 

Heat 
Contents 
per  lb.  of 
St.  Super- 
heated 
B.T.U. 

EFFICIENCIES  % 

No. 

Saturated 

Superheated 

Rankine 

34 

37 

Carnot 

Rankine 

Carnot 

1 
2 

300 
600 

417 

IN,, 

1202 
1200 

at  700°F 
1369 

1349 

39 
43 

36 
3* 

53.5 
53.5 

3 

4 

422 
200 

450 

482 

1201 

1 1 98 

at  450°F 
1240 

36 

41 

32 

41 
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The  first  two  cases  in  Table  I.  show  that  it  takes  slightly  less  coal  to 
produce  saturated  steam  at  600  pds.  than  at  300  pds.,  although  the 
former  shows  the  higher  efficiency  on  both  cycles.  If  in  both  cases  the 
steam  is  superheated  till  it  reaches  700°F,  there  is  a  clear  saving  in  coal 
at  the  higher  pressure  but  only  a  very  slight  gain  in  Rankine  cycle  effi- 
ciency and  the  ratio  of  the  Rankine  cycle  result  to  the  ideal  of  Carnot 
shows  a  very  marked  decrease  with  superheated  steam.  Also  the  less 
the  superheat  the  higher  the  efficiency. 

In  cases  3  and  4  steam  at  450°F  is  produced,  in  the  first  case  as 
saturated  steam  at  422  pds.,  and  in  the  second  case  as  steam  at  200  pds. 
superheated  68 °F  to  a  final  temperature  of  450°F.  Both  kinds  of  steam 
require  the  same  amount  of  coal  to  produce  them,  but  the  saturated  steam 
shows  four  per  cent,  higher  efficiency  on  the  Rankine  cycle. 

TABLE  II 


Absolute 

Pressure 

pds.  sq.  in. 

Saturation 

Temp. 

°F 

Heat  Contents  per  Pound, 

B.T.U. 

Saturated 
Steam 

Superheated  Steam 

400°F 

500°F 

600°F 

100 

327 

1188 

1227 

1280 

1330 

200 

383 

1198 

1209 

1268 

1322 

300 

420 

1202 

1256 

1314 

400 

447 

1203 

1241 

1304 

These  results  are  farther  shown  in  Table  II.,  which  is  well  worthy 
of  study.  This  table  shows  that  it  only  takes  1.5%  more  coal  to  pro- 
duce saturated  steam  at  400  pds.  than  at  100  pds.,  and  it  further  shows 
that  the  amount  of  coal  decreases  as  the  superheat  decreases. 

Thus  if  steam  is  required  at  600°F,  it  can  be  produced  at  100  pds. 
and  superheated  600 — 327=273°F,  in  which  case  there  would  be  re- 
quired 1  330  B.T.U.  If,  however,  this  steam  is  produced  at  400  pds., 
with  a  superheat  of  600 — 447=1 53°F,  the  amount  of  heat  required 
will  fall  to  1  304  B.T.U.  and  this  shows  again  the  importance  of  using 
high  pressures  and  low  superheat. 

The  above  results  are  shown  on  Fig.  1 ,  where  it  is  very  clear  that 
with  the  Rankine  cycle  saturated  steam  at  any  given  temperature  shows  a 
higher  efficiency  than  superheated  steam  at  the  same  temperature.  The 
tendency  toward  higher  pressures,  then,  is  evident,  and  superheating  will 
only  be  done  sufficiently  to  prevent  condensation  in  the  turbine  blading, 
which  is  very  destructive  and  causes  considerable  loss  in  friction. 

Reheating 

Reheating  of  steam  in  engines  has  long  been  practised,  although  the 
plan  has  not  been  adopted  in  turbines.  In  steam  engines  it  has  usually 
been  done  by  using  a  part  of  the  working  steam  in  the  jackets  and  fre- 
quently also  in  the  receivers  between  the  cylinders.  This  practice  was  com- 
mon in  high-duty  slow-speed  engines  working  at  uniform  load,  such  as 
pumping  engines,  and  in  these  over  fifteen  per  cent  of  the  steam  delivered 
to  the  engine  does  not  go  into  the  cylinders,  but  is  used  in  the  jackets,  etc., 
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and  yet  these  machines  have  the  very  highest  efficiency.  Reheating  is  now 
under  consideration  with  steam  turbines,  and  theoretically  it  shows  a  gain, 
although  little  can  be  said  about  it  at  present.     It  is  rather  more  difficult 


giCT 

itkiikiii. 

Sllllilf 

1111 

HS 

an 

gg 

rr.r 

§ 

^L^^yfe 

ir|jt^||-^:q 

isf© 

g| 

ij 

F- 

:r- 

g 

p 

±r-'  S*  ?iJL  jidi 

>jS 

Jlir 

~~ 

_-. 

t:.:: 

^ 

TTJ  "ff|f  TT|   5  t 

§|ftl|3 

lisp 

rI5 

— 

— 

=Fni 

-4 

jttm^-r}|+("ift{^| 

Ijft 

" 

IS 

-:  i 

^i_^ 

fii 

jk 

M :  jiti  tfi;^ 

i^SS:S: 

222+  ^22 

U 

— -4- 

:— 

lilt 

S 

:2? 

;^ 

-iii 

:: : : 

Kg 

-- 

to" 

22 :  ±2 

-Hy  ■  -Hrji  £j4+  pfrjj 

Irn:  £nr  \\\  fl 

^  Ij8  2^  f|fe 

H^ 

fg 

riir 

^:+: 

::■:_ 

-  —  z 

fiBfii 

:4; 

r*: 

■ 

p£ 

§§ 

— : 

r*f "  "Hi  *"  irn"  4r ' 

[  1 !  {  -h44- 

-  -•  - 

~+- 



i-h 



■- 

/.:: 

::;: 

prf 

~~-s3 

§HJ3&j|jg 

||M||g 

rfo 

HE 

p: 

TO 

;^ 

Tfft 

r~ 

=3 

ftrlF ;-, 

Mm 

JII|J||||m[|^|J 

llll 

;t223 

m 

nr 

"::: 

ipt 

TO 

Mw 

||ii|||| 

f  +  FffTrt^T-rtr 

Mm 

s 

:r":: 

TO 

5§ 

■mm 

:- 

-->:.- 

:::: 

-::" 

i::: 

TO: 

prtHi^ziJTrri- 

^§3ffi:S^T 

. 

rp 

:~; 

gtt 

TO: 

|||||11 

11 II 

IP 

f| 

f£ 

r- 

:;i: 

f.:- 

TO 

gggl 

MM 

i2  fflt  22  tm 

•*fc!iiil2»li:'i* 

^irgj 

-— 

^ 

i 

/T 

:::v 

.'.:: 

Jr~2 

mm 

ffirSffiS 

3  liji  :>tHt" 

t£tf  IjjA 

B 

<6 

?«> 

Ms* 

of  application  in  turbines  than  in  engines  and  does  not  seem  to  give  so 
much  promise,  but  further  development  is  awaited  with  interest. 

Bleeding  of  Steam  from  Turbines 
Within  recent  years  successful  efforts  to  increase  the  efficiency  of 
turbine  plants  have  been  made  by  the  process  of  bleeding  steam  from  the 
main  turbines  at  different  points  and  using  this  steam  to  heat  the  feed 
water.  This  multi-stage  feed  water  heating  process  is  similar^  to  that 
adopted  by  Ericsson  in  the  air  engine  many  years  ago,  and  at  first  sight 
it  would  seem  very  wasteful  to  use  steam  at  high  pressure  to  heat  the  feed 
water. 

Lack  of  space  prevents  full  discussion  of  this  point,  but  it  may  be 
very  readily  shown  that  the  above  process  has  very  great  promise,  and 
that  where  saturated  steam  is  used,  if  steam  is  drawn  from  every  stage 
of  the  turbine,  i.e.,  at  every  pressure  between  the  boiler  and  condenser 
pressures,  and  if  the  amount  of  such  steam  is  carefully  adjusted,  and  this 
steam  used  with  proper  equipment  to  heat  the  feed  water,  then  the  tem- 
perature of  the  feed  may  be  that  of  the  live  steam,  and  further,  the 
possible  efficiency  of  the  machinery  will  be  that  of  Carnot's  cycle,  or  as 
great  as  that  of  the  ideal   engine. 
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Bleeding  the  turbine  for  feed  water  heating  is  therefore  most  promis- 
ing in  its  effects,  and  the  process  is  actually  being  used  in  some  of  the 
best  plants  to-day,  although  so  far  the  steam  is  drawn  off  at  only  from 
one  to  four  points,  and  separate  heaters  in  series  are  used  for  each  point 
where  the  turbine  is  tapped. 

The  case  may  be  mentioned  of  the  Hell  Gate  station  of  the  United 
Electric  Light  and  Power  Co.,  where  bleeding  is  done  from  the  12th 
and  1  7th  stages  of  a  40,000  K.W.  unit.  When  this  unit  is  developing 
35,000  K.W.  the  guaranteed  steam  consumption  is  10.65  lbs.  per  K.W. 
hour,  or  a  total  of  372,750  lbs.  per  hour,  and  under  this  load  25,000 
lbs.,  or  6.7%,  of  the  steam  is  drawn  off  at  the  12th  stage,  where  the 
pressure  is  54  pds.  absolute,  and  in  addition  34,000  lbs.  or  9.1%  is 
drawn  off  at  the  1  7th  stage  at  an  absolute  pressure  of  6.8  pds.,  that  is, 
nearly  1 6%  of  the  steam  is  drawn  out  of  the  turbine  for  feed  water 
heating. 

In  the  Colfax  Station,  near  Pittsburg,  bleeding  is  being  done  at  four 
points  in  the  60,000  K.W.  turbines,  and  as  the  plan  is  relatively  new, 
farther  development  may  be  looked  for. 

Some  interesting  information  on  this  point  has  been  presented  by  Mr. 
G.  G.  Bell  of  the  West  Penn  Power  Co.  in  the  Transactions  of  the 
American   Society  of   Mechanical   Engineers,   Vol.    44,   in   which   he  has 
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worked  out  the  results  of  various  methods  of  extraction  from  a  30,000 
K.W.,  G.E.  turbine  working  at  28,000  K.W.  load  with  steam  at  300 
pds.  and  200°F  superheat  and  29  in.  vacuum. 

Fig.  2  contains  a  set  of  curves  showing   ( 1  )   the  pressure   (absolute) 
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at  each  stage,  (2)  and  (3)  the  degrees  superheat  and  moisture  respec- 
tively in  the  steam,  (4)  the  B.T.U.  contained  in  each  pound  of  bled 
steam. 

The  next  figure,  Fig.  3,  shows  the  B.T.U.  per  K.W.  hour  consumed 
by  the  station  under  different  conditions  of  bleeding.  Thus  curve  ( 1 ) 
shows  the  effect  of  single  stage  extraction  at  any  one  stage,  with  the 
corresponding  feed  temperature  and  the  best  results  will  be  obtained  for 
conditions  giving  feed  temperature  of  about  220°F  where  two-stage 
bleeding  occurs,  at  the  14th  and  higher  the  B.T.U.  per  K.W.  hour  drop 
from  169,200  to  16,750  with  a  somewhat  higher  feed  temperature  of 
240°F.  In  curve  (3)  with  three-stage  bleeding,  the  extra  stage  being 
No.  12,  the  B.T.U.  are  166,800  and  feed  temperature  270°F;  and  so 
on  for  further  combinations. 

Mercury  Turbines 

Considerable  interest  has  been  aroused  over  the  mercury  turbine  in- 
vented by  Mr.  W.  L.  Emmett  and  recently  tried  at  Hartford.  The 
earlier  part  of  this  paper  emphasized  the  value  of  high  temperature  satur- 
ated vapour  over  superheated  vapour  at  the  same  temperature,   but  high 
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temperatures  with  steam  mean  high  pressures,  and  these  again  mean  much 
stronger  apparatus.  Further,  low  temperatures  of  steam  mean  very  low 
pressures  and  the  present  equipment  does  not  allow  the  use  of  anything 
much  below  about  80°F. 

To  obviate  these  difficulties  and  still  obtain  high  efficiencies,  the  use 
of  two  or  more  fluids,  operated  in  series,  has  been  suggested,  and  Mr. 
Emmett  has  employed  mercury  and  steam  to  cover  the  upper  temperatures, 
to  which  some  inventor  may  add  a  fluid  like  ammonia  for  the  lower  part 
of  the  temperature  scale.  Mercury  vapour  at  810°F  has  a  pressure  of 
only  about  50  pds.  absolute  and  at  29  in.  vacuum  a  temperature  of 
414°F,  whereas  saturated  steam  at  400°F  has  a  pressure  of  247  pds. 
and  at  29  in.  vacuum  a  temperature  of  80°F.      The  figures  on  mercury 
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vapour   are    largely   taken    from    articles   by    Kearton    in    "Engineering," 
Nov.    1923. 

If  now  a  boiler  is  made  with  a  suitable  condenser  and  turbine  in  which 
mercury  is  the  working  fluid  instead  of  water,  the  working  pressure  to  be 
used  would  only  be  50  pds.  absolute  for  a  temperature  of  810°F,  and 
if  the  exhaust  from  this  turbine  at  29  in.  vacuum  and  414°F  passes  into 
a  surface  condenser  with  circulating  water  it  is  evident  that  it  could  heat 
this  water  to  about  400°F  and  make  steam  at  the  same  temperature, 
which  is  247  pds.  absolute. 

Accurate  tables  of  the  properties  of  mercury  are  not  at  hand,  but 
taking  approximate  figures  and  assuming  the  vapour  saturated  and  working 
in  an  ideal  cycle,  the  results  would  work  out  about  as  follows: — 

100  lbs.  mercury  at  50  pds.  absolute,  temperature  810°F,  contain 
100  X  152  =  15,200  B.T.U.,  and  if  expanded  in  an  ideal  cycle 
to  a  vacuum  of  29  in.  would  correspond  to  a  heat  drop  of  42  X  100 
=  4,200  B.T.U.,  the  temperature  at  29  in.  vacuum  being  414°F.  If 
this  hot  mercury  is  run  into  a  condenser  or  boiler  containing  water,  it 
could  raise  steam  at  400°F  or  247  pds.  pressure  absolute.  The  heat 
available  in  the  mercury  would  be  the  latent  heat  of  the  vapour  after 
expansion,  and  is  approximately  152  —  42  =  110  B.T.U.  less  the  heat 
of  the  liquid  mercury  at  414°,  leaving  only  97  X  1  00  =  9,700  B.T.U., 
taking  the  specific  heat  of  mercury  as  .033.  This  amount  of  heat  could 
produce  9,700  =  8.42  lbs.  of  saturated  steam  at  400°F  from  feed 
N.B.  9,700/1.150=8.42 

1,150 
water  at  80°F. 

Assuming  the  8.42  lbs.  steam  so  produced  to  work  in  an  ideal  cycle 
with  a  vacuum  of  29  in.  they  would  make  available  382  X  $-42  =  3,210 
B.T.U.  for  work.  The  exhaust  from  this  engine  might  next  be  used  on 
ammonia,  etc. 

Taking  the  example  just  quoted  and  assuming  that  100  lbs.  of  mer- 
cury are  circulated  through  the  turbine  per  minute,  there  is  a  possibility 
of  getting  4,200  -=-  42.4  =  94.5  H.P.  if  there  were  no  friction  or 
other  losses  in  the  turbine.  The  exhaust  mercury  would  produce  8.42 
lbs.  saturated  steam  at  400°F,  and  under  similar  conditions  to  the  above 
this  steam  would  make  available  3,210  -f-  42.4  =  76  H.P.  The  total 
for  the  combination  is  thus  1  70  H.P.,  the  range  of  temperatures  from 
810°F  to  80°F,  and  the  maximum  pressure  247  pds.  The  upper  tem- 
perature is  not  possible  with  saturated  steam  alone.  The  possible  effi- 
ciency of  such  a  machine  using  Carnot's  cycle  is  62.4%,  and  neglecting 
heat  transfer  losses,  the  Rankine  cycle  efficiency  would  be  1  3,91  0  B.T.U., 
the  heat  required  from  the  oil  used  as  fuel,  divided  into  4,200  -f-  3.210 
=  7,410  B.T.U.  the  work  recovered,  which  gives  an  efficiency  of  53%. 

Saturated  vapour  either  of  mercury  or  water  cannot  be  used  in  tur- 
bines because  of  the  destructive  action  of  the  moisture,  but  the  above 
method  will  illustrate  the  mercury  process,  and  tables  are  not  accessible 
for  dealing  with  superheated  mercury  vapour. 

Space  prevents  a  discussion  of  powdered  coal,  air  pre-heaters,  etc., 
but  we  seem  to  be  entering  a  great  field  in  steam  power  generation  and 
no  one  can  tell  to  what  extent  it  may  go. 


THE  NEW  AERODYNAMICS  LABORA- 
TORY OF  THE  UNIVERSITY 
OF  TORONTO 

J.  H.  Parkin,  M.E.,  F.R.  Ae.  S. 

During  the  Great  War,  Toronto  became  the  centre  of  aeronautical 
activities  in  Canada.  Aeroplanes  were  built  here  in  huge  numbers,  the 
production  of  aircraft  engines  was  commenced,  while  the  University  be- 
came temporarily  a  School  of  Aviation,  where  cadets  were  taught  the 
rudiments  of  flying,  to  be  afterwards  given  flying  instruction  in  one  of  the 
several  aerodromes  located  in  the  immediate  vicinity  of  the  city.  These 
facts,  together  with  the  evident  future  possibilities  of  aviation  in  Canada, 
led  to  the  preparation  of  a  report  by  the  writer  in  February,  1917,  ad- 
vocating the  establishment  of  a  National  Aerodynamics  Laboratory  at 
the  University  of  Toronto.  Later,  after  gathering  data  at  laboratories 
and  flying  fields  in  the  United  States  and  Canada,  a  further  report  was 
presented  to  the  Board  of  Governors,  as  a  result  of  which  a  special  grant 
was  voted  by  the  Board  in  June,  1917,  for  the  installation  of  a  wind 
channel  complete  with  the  necessary  equipment. 

The  channel  was  fabricated  in  Toronto,  to  modified  National  Physi- 
cal Laboratory  designs,  and  a  balance  secured  out  of  a  special  batch 
being  made  for  the  British  Government  in  England.  As  a  separate 
building  could  not  be  provided  at  the  time,  the  channel  was  erected  in 
the  Lower  Hydraulic  Laboratory  of  the  Mechanical  Building.  After 
the  initial  tuning  up  and  calibration,  much  time  was  consumed  in  pre- 
liminary studies  to  overcome  the  disturbing  influence  on  the  channel  opera- 
tion of  the  other  apparatus  in  the  building.  These  difficulties  were 
finally  successfully  overcome  by  the  development  of  a  new  and  very  satis- 
factory form  of  channel  intake. 

Between  1919  and  1923,  much  valuable  research  work  was  carried 
out,  principally  in  the  summers,  as  the  noise  rendered  operation  during  the 
term  impossible.  Last  year  additions  to  the  equipment  of  the  hydraulic 
laboratory  rendered  the  continuance  of  the  channel  impossible  in  this 
building,  and  after  some  weeks  of  high  pressure  work,  in  some  cases  as 
much  as  twelve  hours  per  day,  the  channel  was  dismantled  in  August, 
1923. 

The  Air  Board  of  Canada  and  later  the  Department  of  National 
Defence,  realizing  the  national  character  of  the  Toronto  Aerodynamics 
Laboratory,  the  only  one  in  Canada,  granted  the  University  of  Toronto, 
through  the  Honorary  Advisory  Council  for  Industrial  and  Scientific  Re- 
search, five  thousand  dollars  toward  the  erection  of  suitable  building  to 
house  the  wind  channel  in  return  for  such  facilities  as  had  heretofore  been 
available  to  the  Department.  The  offer  was  accepted  by  the  University, 
and  the  building  erected  during  the  summer  of  1923,  the  additional  cost 
over  and   above  that  of  the   grant  being  borne  by  the  University.      The 
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building  is  of  buff  brick  60'0"  x  23V3"  x  20'-0"  high  inside,  and  forms 
a  wing  of  the  Mechanical  Building. 

The  building  was  formally  opened  on  Feb.  8th,  1 924,  by  Major- 
General  J.  H.  McBrien,  Chief  of  Staff,  Department  of  National  De- 
fence, and  the  channel  formally  started  by  Brig-General  C.  H.  Mitchell, 
Dean  of  the  Faculty  of  Applied  Science  and  Engineering,  in  the  presence 
of  a  gathering  including  Sir  Robert  Falconer,  Sir  Edmund  Walker,  Dr. 
H.  J.  Cody,  Group  Captain  M.  C.  Christie,  Air  Attache  British  Em- 
bassy, Washington,  Dr.  David  W.  Taylor,  Rear  Admiral,  U.S.N., 
representing  the  American  National  Advisory  Committee  for  Aeronautics, 
Wing-Commander  E.  W.  Stedman,  Technical  Director  Royal  Canadian 
Air  Force,  Dr.  A.  S.  Eve,  Chairman  Associate  Air  Research  Committee 
of  Canada,  and  Mr.  C.  Roy  Keys,  Vice-President  Curtiss  Aeroplane  & 
Motor  Corporation. 


The  4-Blade  9'  6"  dia.  Propeller 


The  wind  channel  in  an  aerodynamic  laboratory  performs  the  same 
function  with  respect  to  aircraft  and  aeronautics  as  the  model  experimental 
basin  performs  with  respect  to  vessels  and  naval  architecture,  or  the  hy- 
draulic testing  flume  performs  with  respect  to  turbines  and  hydraulic 
engineering.  Its  use  is  based  on  the  principle  of  relative  motion.  Instead 
of  experimenting  in  actual  free  flight  with  full  scale  machines,  an  exact 
replica  or  model  of  the  machine  or  some  element  of  the  machine  to  be 
studied,  is  mounted  on  a  sensitive  balance  in  the  wind  channel,  and  a 
smooth  steady  current  of  air  drawn  past  the  model  (instead  of  moving  the 
model  through  still  air)  and  the  forces  on  the  latter  measured.  In  this 
way  the  performance  of  the  full  scale  machine  in  free  flight  can  be  ac- 
curately predicted  at  much  less  cost,  in  less  time  and  without  the  incon- 
venience, difficulties  and  hazards  of  free  flight  testing,  while  at  the  same 
time  the  exact  conditions  can  be  readily  duplicated. 
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The  wind  channel   in 
Royal  Establishment  type. 


the  new  Aerodynamic  Laboratory  is  of  the 
The  channel  is  some  50  ft.  long  over  all,  the 


View  of  Channel  from  Intake  End 


tube  proper  being  4  ft.  square  in  section,  and  24  ft.  long.  At  the 
entrance  end  the  tube  is  fitted  with  an  intake  and  honeycomb  to  properly 
guide  the  air  entering  the  channel.  At  the  exit  end  a  large  carefully 
designed  trumpet  shaped   outlet  cone  of  heavy   fabric,   expands   from  the 
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4  ft.  square  section  to  a  9'- 10"  dia.  circular  section  in  some  20  ft.  A 
four-bladed  9'-6"  low  pitch  propeller  located  at  the  outlet  end  of  this 
cone  and  direct  driven  by  a  20  H.P.  shunt  wound  electric  motor,  induces 
the  air  current  in  the  channel.  The  speed  of  the  motor  is  manually  con- 
trolled and  covers  a  wide  range,  enabling  speeds  from  9  or  10  to  between 
60  and  70  miles  per  hour  tobesecured.  This  latter  speed  represents  a 
gain  of  100%  in  efficiency  over  the  previous  channel,  which  was  of  the 
National  Physical  Laboratory  type. 

The  balance  is  of  the  English  or  National  Physical  Laborotory 
type,  which  permits  the  measurement  of  forces  in  three  planes  and  mo- 
ments about  three  axes  mutually  at  right  angles.  It  sensitively  is  such 
that  it  will  tilt  for  a  force  of  0.0001  lb.  on  the  model.  A  number  of 
improvements  have  been  made  in  the  balance  at  Toronto,  with  a  view  to 
increasing  its  usefulness  and  convenience  of  manipulation. 

Aircraft  models  with  a  maximum  span  of  24  to  30"  can  be  accom- 
modated. The  models  are  thus  to  a  very  small  scale  and  hence  must  be 
made  with  great  accuracy.  Ordinarily  the  models  are  within  one  or  two 
thousandths  of  the  required  dimensions.  Models  are  made  of  metal 
(steel,  brass  or  aluminum)   wood,  and  in  some  cases  of  wax. 

Since  the  forces  on  the  model  vary  as  the  squares  of  air  speed,  great 
precision  is  necessary  in  measuring  the  speed  of  the  air  current.  A  Chat- 
tock  micromanometer  is  used  for  this  purpose  in  conjunction  with  a  side 
plate  in  the  wall  of  the  channel.  The  micromanometer  is  sensitive  to  the 
ten  thousandth  of  an  inch  of  water,  and  the  air  speed  may  be  measured 
within  J/2%. 

Many  useful  researches  have  been  carried  out  in  the  channel  at  To- 
ronto. An  extensive  investigation  of  the  best  form  of  wing  tip  for  aero- 
planes was  made,  leading  to  very  definite  results.  An  investigation  was 
undertaken  at  the  request  of  the  Air  Board  of  the  effect  on  the  character- 
istics of  tapering  thick  high  lift  wings  such  as  are  used  on  commercial 
aeroplanes.  A  most  comprehensive  study  of  the  downwash  in  the  rear 
of  such  wings  has  been  completed.  New  commercial  wing  sections  of 
god  characteristics  were  developed  last  year.  Bulletins  giving  the  results 
of  these  investigations  have  been  published  and  have  attracted  favorable 
notice  in  Great  Britain  and  the  United  States. 

In  addition  to  purely  aeronautical  work,  many  other  problems  in 
connection  with  the  flow  of  air  have  been  attacked.  Thus  the  Meteoro- 
logical Service  cup  anemometers  were  investigated,  and,  as  a  result,  a  new 
and  improved  three-cup  type  has  been  developed,  having  superior  qualities, 
which  has  been  adopted  in  the  Canadian  Service.  Tests  of  roof  ventila- 
tors and  chimneys  may  be  made  and  anemometers  rated. 

Not  the  least  important  part  of  the  work  is  the  training  of  skilled 
research  men.  Good  research  men  are  scarce  and  difficult  to  secure.  A 
man  to  be  successful  in  research  must  possess  the  proper  temperament  and 
ability,  a  thorough  grounding  in  the  fundamental  sciences  and  training  and 
experience  in  experimental  work.  Aerodynamic  research  work  affords 
particularly  good  training  because  of  the  nature  of  the  problems  en- 
countered  and  the  precision   required. 


THE  BUILDING  PROFESSIONS  AND 
FIRE  PREVENTION 

By  J.  E.  Ritchie,  B.A.Sc.   1  3,  Fire  Prevention  Engineer, 
Office  of  The  Ontario  Fire  Marshal. 

We  Canadians  are  fond  of  referring  ,with  perhaps  pardonable  pride, 
to  the  many  vast  resources*  ot  wealth  with  which  nature  has  endowed  us. 
We  are  also  prone  to  feel  an  exalted  satisfaction  in  our  own  accomplish- 
ments in  developing  these  resources  and  transforming  them  by  our  hand 
and  mind  into  large  and  beautiful  towns  and  cities,  attractive  and  pro- 
ductive farm  lands,  and  the  products  of  our  varied  industries.  We  make 
so  little  effort  to  preserve  the  fruits  of  our  labor  that  it  must  appear  to  a 
thoughtful  observer  that  our  pride  is  more  or  less  superficial.  When  a 
man  has  spent  the  greater  part  of  a  lifetime  in  building  himself  a  home  he 
exxperiences  considerable  proud  satisfaction  in  its  completion.  A  sudden 
destruction  of  this  home  would  be  a  distressing  blow  to  its  builder.  We, 
as  a  nation,  are  developing  and  building  up  a  country  which  will  be  a 
home  to  us  and  to  prosperity.  If  we  take  a  proper  interest  in  it  we  should 
certainly  be  expected  to  make  an  earnest  effort  to  preserve  our  resources, 
both  natural  and  developed.  Year  after  year  a  tremendous  loss  is  suffered 
through  the  destruction  of  property  by  fire,  and  yet  we  raise  scarcely  a 
murmer. 

Ontario's  Fire  Loss 

In  the  year  1923  Ontario  suffered  a  loss  of  $18,344,587 — the 
result  of  10,941  fires.  In  74  of  these  fires  casualties  occurred,  com- 
prising 70  killed  and  78  injured.  If  this  Province  suffered  so  great  a 
loss  from  some  other  single  source  we  can  rest  assurred  that  strenuous 
efforts  would  be  put  forth  to  prevent  it.  If  some  plague  threatened  our 
fisheries,  the  trees  of  our  forests,  the  fruits  of  our  orchards,  the  grain  of 
our  fields  or  the  cattle  of  our  farms,  the  calamity  would  be  broadcasted 
in  all  directions  and  no  effort  would  be  spared  to  stay  the  pestilence;  and 
yet,  although  it  seems  incredible,  this  great  waste  as  a  result  of  fire  plague, 
receives  but  passing  attention  in  spite  of  the  fact  that  80%  of  it  is  easily 
preventable.  It  is  difficult  to  make  satisfactory  progress  until  those  con- 
trolling the  destinies  of  our  country  are  brought  to  a  realization  of  what 
a  loss  this  really  is  to  our  National  Treasury. 

Cause  of  Fire  Waste 

While  we  undoubtedly  suffer  fire  loss  on  account  of  inadequacies  of 
fire  extinguishing  equipment,  this  enormous  waste  of  the  sinews  of  our 
country  can  be  attributed  almost  wholly  to  the  following  three  outstanding 
causes : — 

( 1  )    Indifference  and   carelessness. 

(2)  Ignorance  of  the  dangers  attendant  upon  many  conditions  which 
are  fire  breeders. 

(3)  The  lack  of  fire  resistive  construction. 
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The  best  way  to  prevent  loss  by  fire  is  to  build  safe.  Neither  fire 
departments  nor  insurance  companies  insure  against  fire  or  conflagration. 
The  former  attempt  to  extinguish  them  and  the  latter  partially  collect  and 
distribute  their  cost.  Careful  customs  and  habits  and  careful  building 
will  prevent  fire  or  conflagration. 

Responsibility  of  Architects  and  Engineers 

Hie  work  of  fire  prevention  and  fire  protection  is  not  a  one  man  job. 
It  is  the  duty  of  every  citizen  in  every  walk  of  life.  The  combined  ef- 
forts of  architects,  engineers  and  builders  in  this  direction  would  do  much 
to  solve  the  vital  problem.  Their  position  with  regard  to  fire  prevention 
and  fire  protection  is  unique,  as  upon  them  will  largely  depend  the  standard 
of  the  buiding  construction  which  is  to  represent  the  homes,  shops  and 
factories  of  our  rapidy  growing  nation.  Indifference  is  not  confined  by 
any  means  to  the  property  owners  and  their  representatives,  but  it  is  too 
common  among  our  builders  and  even  the  architects  of  our  towns  and 
cities. 

The  science  of  fire  preventive  construction  has  made  wonderful 
strides  in  the  last  twenty  years.  Fire  resistive  construction  and  fire  pro- 
tective devices  are  no  longer  an  experiment  or  an  extravagance  available 
only  to  wealthy  organizations.  Millions  of  dollars  are  being  invested 
each  year  in  buildings,  both  in  cities  and  in  the  open  country,  which  are 
not  only  dangerous  to  life  and  liable  to  cause  great  financial  loss,  but 
which  represent  an  actual  waste  of  the  owner's  money  in  combined  original 
cost  and  up-keep.  Common  "joisted  construction"  stores,  shops  and  in- 
dustrial buildings  are  still  being  erected  in  such  large  numbers  as  in  many 
cases  to  be  little  less  than  an  economic  crime. 

It  is  often  said  than  an  engineer's  work  remains  as  a  monument  to 
him  after  he  is  gone.  His  professional  faults  and  virtues  are  not  forgotten 
but  remain  exposed  to  the  critical  eye  of  posterity.  If  we  build  today, 
and  in  the  future  so  as  to  resist  fire,  the  credit  will  reflect  upon  the  building 
professions,  and  their  work  may  be  truly  said  to  be  "a  thing  of  beauty  and 
a  joy  forever."  But,  if  we  continue  to  build  structures  which  rapidly  fall 
prey  to  the  flames,  leaving  loss,  ruin,  death  and  destruction  as  a  monument 
to  our  memory,  the  beauty  will  be  marred  and  the  joy  short-lived,  and  the 
professions  cannot  hope  to  win  the  appreciation  and  recognition  which  they 
should  enjoy  in  the  mind  of  the  public. 

Localizing  Fires 

All  fires  are  small  in  their  beginning  and  if  they  can  be  localized  the 
loss  of  life  and  property  Will  be  minimized.  There  is  only  one  way  in 
which  this  localization  can  be  effected,  and  that  is  through  proper  building 
methods,  including  in  particular,  adequate  vertical  and  horizontal  sub- 
divisions.     Fire  spreads  primarily  in  four  ways  as  follows: — 

( 1 )  From  floor  to  floor  in  the  same  building. 

(2)  Horizontally  in  the  same  building. 

(3)  From  building  to  building  adjoining. 

(4)  From  building  to  building  not  adjoining. 

Vertical  Spread  in  the  same  Building.      Fire  travels  from  floor  to  floor  in 
the  following  manners: — 

(a)    Through  unprotected  floor  openings  such  as  those  for  elevators, 
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stairs,  dumb-waiters,  belt  ways,  chutes  and  pipes. 

(b)  By  burning  through  floors. 

(c)  By  burning  through  inadequate  protection  provided  for  vertical 
openings. 

(d)  By  travelling  vertically  in  partitions  or  behind  lath  and  plas- 
tered walls  where  fire  stops  are  not  provided. 

(e)  Through  external  windows  or  other  wall  openings. 

The  most  natural  way  for  a  fire  to  spread  is  in  a  vertical  direction, 
either  up  or  down,  as  a  result  of  the  flames  and  heat  being  carried  upward 
by  the  created  draft  or  of  sparks  and  burning  embers  falling  down  through 
unprotected  openings. 

Horizontal  Spread  in  the  Same  Bu'lding.      Fire  spreads    horizontally    in 
the  same  building  in  the  folowing  ways : — 

(a)  Over  large  areas  containing  inflammable  materials  and  not  sub- 
divided by  fire-walls. 

(b)  Through  unprotected  openings  in  walls. 

(c)  Through  inadequate  protection  provided  for  openings  in  walls. 

(d)  By  travelling  in  spaces  between  ceiled  joists  where  fire-stops  are 
not  provided. 

Vertical  protection  alone  is  not  sufficient  for,  if  large  areas  on  the 
same  floor  become  involved  in  fire,  much  unnecessary  loss  will  be  entailed 
and  the  heat  may  become  so  intense  as  to  break  down  what  would  other- 
wise be  adequate  vertical  protection. 

Spread  from  Building  to  Build. ng  Adjoining.      Fire  will    spread  from  a 
building  to  adjoining  buildings  on  account  of: — 

(a)  Unprotected  wall  openings. 

(b)  Failure  of  fire    doors    or    other  protective    coverings    for    wall 
openings. 

(c)  Lack  of  parapets. 

(d)  Flashing    over    or    around    parapets    and    igniting    combustible 
walls,   roofs,   roof  coverings  or  monitors  or  pent  houses. 

(e)  Passing   from   windows   on   one   side   to   those   on   the   opposite 

side  of  a  division  wall. 

(f)  Diagonal  exposure  of  openings  in  walls  at  right  angles  to  each 
other. 

(g)  Heat  passing  through  walls,  especially  at  points  where  timbers 
are  set  into  them. 

(h)    Failure  of  walls  as  a  result  of  the  falling  of  structural  timbers 
embedded  in  them,  or  as  the  result  of  explosions. 

Too  often  we  find  that  a  premises  is  subject  to  practically  all  the 
fire  hazards  of  an  adjoining  premises  because  the  possibility  of  fire  spread- 
ing from  one  to  the  Kother  has  never  been  realized.  Divisions  or  party 
walls  which  are  absolutely  fireproof,  supplemented  with  adequate  para- 
pets, are  a  decided  factor  in  preventing  the  spread  of  fire  to  serious  pro- 
portions. 

From  Building  to  Building  not  Adjoining.     Fire  spreads  from  a  building 
to  another  detached  building  through: — 
(a)    Combustible  exterior  walls. 
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(b)  Unprotected  wall  openings. 

(c)  Overhanging  roofs. 

(d)  Combustible  cornices. 

(e)  Combustible  monitors  and  pent  houses. 

(f)  Combustible  additions,  passages  or  other  structures. 

(g)  Permanent   or   temporary    openings    through   which    sparks    or 
brands  can  pass. 

(h)    Combustible  roofs. 

The  spread  of  fire  from  the  foregoing  causes  is  a  matter  of  grave 
concern  to  every  fire  department,  for  in  this  way  the  stage  is  set  for 
a  conflagration.  Instead  of  a  single  fire  unit  several  fires  are  set  up 
making  it  difficult  for  the  firemen  to  successfully  cope  with  the  situation. 

Remedies 
The  remedy  in  each  of  the  above  cases  is  self-evident  to  architects, 
engineers  and  builders  who  have  kept  apace  with  the  improvements  and 
appliances  of  modern  building.  Fire  prevention  means  not  only  the  use 
of  fire-resisting  materials  but  also  fire  resistive  design  and  methods  of 
construction.  In  a  great  many  cases  buildings  which  are  veritable  fire  traps 
and  which  would  in  a  short  time  become  totally  involved  in  a  fire,  could 
be  made  comporatively  safe  with  very  little  expenditure.  Proper  stops  in 
walls  and  partitions  and  between  joists,  a  fire  door  here  or  a  protected 
floor  opening  there,  would  in  all  likelihood  confine  the  fire  to  the  section 
where  it  originated  until  it  could  be  successfully  dealt  with  by  the  fire 
department.  While  it  is  impossible  to  deal  in  detail  with  all  the  various 
means  of  preventing  the  spread  of  fire  through  proper  construction,  I  will 
refer  to  a  few  features  which  assert  themselves  rather  prominently. 

Fire-Stopping 

The  importance  of  fire-stopping  in  all  buildings  and  particularly  in 
the  case  of  frame  consruction,  for  the  purpose  of  retarding  the  progress  of 
fire,  is  an  established  fact.  The  greater  portion  of  fires  are  of  interior 
origin  and  therefore  some  method  of  fire-stopping  is  advisable  and  nec- 
essary. 

The  principle  to  be  applied  in  fire-stopping  in  frame  construction  is 
that  of  closing  all  vertical  openings  between  studs  and  all  horizontal  open- 
ings between  joists  for  the  purpose  of  preventing  the  rapid  circulation  of 
fire  by  draft.  It  has  been  the  experience  of  fire  chiefs  that  the  spread  of 
fire  in  frame  buildings  is  due  largely  to  the  lack  of  proper  fire-stopping. 

Fire-stopping  between  studs,  preferably  with  non-combustible  ma- 
terial, will  tend  to  confine  a  fire  to  a  cellar  or  basement  and  prevent  its 
rapid  spread  to  storeys  above.  It  is  equally  effective  in  case  of  a  fire 
whose  origin  is  on  the  upper  floors  as  it  will  prevent  sparks  from  dropping 
down  through  openings  and  causing  fire  below. 

In  buildings  of  ordinary  construction  there  should  be  fire-stopping  at 
each  floor  level  in  all  walls,  partitions,  furrings  and  spaces  between  joists 
where  they  rest  on  division  walls  and  parapets,  so  as  to  completely  cut 
off  communication  by  fire  through  concealed  spaces  by  preventing  both 
vertical  and  horizontal  drafts.  When  sliding  doors  are  pocketed  in  par- 
titions care  should  be  exercised  to  see  that  such  pockets  be  completely 
fire-stopped  at  top  and  bottom.     The  space  between  stair  carriages  should 
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be  fire-stopped  at  least  once  in  the  middle  portion  of  each  flight  and  should 
be  fire-stopped  by  a  header  at  both  top  and  bottom. 

Chimneys  and  Fireplaces 

Last  year  522  fires  occurred  in  the  Province  as  a  result  of  defective 
chimneys  entailing  a  fire  loss  of  $432,308.  During  the  same  period 
faulty  heating  equipment  and  faulty  installation  of  heating  equipment 
caused  1,557  fires  in  the  Province  with  a  loss  of  $1,367,827.  From  the 
foregoing  figures  it  is  evident  that  drastic  improvements  are  necessary  in 
connection  with  provisions  made  for  the  heating  of  our  homes,  factories 
and  warehouses.  The  losses  occasioned  from  these  causes  are  almost 
entirely  preventable,  and  should  therefore  receive  our  whole-hearted  at- 
tention. 

Chimneys  built  on  wooden  brackets  should  not  be  tolerated.  Through 
shrinkage,  settlement  and  other  causes  cracks  are  apt  to  develop  and  a 
fire  result.  Chimneys  built  of  a  single  row  of  bricks  without  any  tile 
lining,  are  not  reliable.  Through  the  action  of  heat,  smoke  and  gases  of 
combustion  the  mortar  gradually  deteriorates  and  crumbles  until  finally  the 
bricks  become  loose  and  openings  result  through  which  sparks  may  pass 
and  cause  fire  in  blind  attics  or  other  concealed  places.  We  often  see 
chimneys  in  a  state  of  collapse  above  the  roof  line.  The  same  conditions 
are  likely  to  exist,  although  possibly  in  a  lesser  degree  below  the  roof 
line,  and  it  is  this  fact  that  accounts  for  so  many  fires  from  defective  chim- 
neys. 

Chimneys  when  not  built  in  the  outer  walls  of  masonry  buildings 
should  be  placed  on  a  solid  foundation  of  rubble  stone  or  concrete  below 
the  frost  line.  A  well  constructed  chimney  should  have  a  lining  of  at 
least  y$  inch  fire  tile  placed  in  the  entire  flue  from  a  point  below  the  lowest 
thimble  hole  to  the  very  top  of  the  chimney  and  laid  in  cement  mortar. 
Chimneys  should  never  support  any  part  of  the  structure  such  as  joists, 
beams  or  girders.  This  practice  frequently  causes  cracks  due  to  uneven 
settlement  between  the  different  parts  of  the  building,  and  woodwork  very 
often  becomes  ignited  from  resting  on  or  coming  in  contact  with  chimney 
walls.  Joists  should  be  framed  out  around  chimneys  and  kept  at  least 
2  inches  from  masonry  and  for  open  fireplaces  should  have  a  clearance 
of  at  least  20  inches.  Fireplaces  and  chimney  breasts  should  have  trimmer 
arches  or  other  approved  fire  resistive  construction  supporting  the  hearths. 

Fire  Walls  and  Party  Walls 

In  many  cases  the  significance  of  a  fire  or  party  wall  is  largely  lost 
sight  of.  What  would  otherwise  serve  as  a  fire  wall  is  too  often  found 
with  unprotected  openings  which  destroy  its  effectiveness  as  a  fire-stop. 
Unless  a  fire  wall  is  continued  through  the  roof  so  as  to  form  a  proper 
parapet  it  cannot  be  considered  as  an  effective  barrier.  Occupants  of 
buildings  often  feel  a  sense  of  security  because  they  are  separated  from 
the  adjacent  occupants  by  solid  partitions.  Their  sense  of  security  is 
frequently  very  rapidly  dispelled  through  the  spread  of  fire  in  a  common 
attic,  continuous  over  the  various  sections,  as  is  often  the  case  in  terraces 
of  dwellings. 
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Wood  Shingles 

The  wood  shingle  is  one  of  the  greatest  enemies  of  fire  preventists. 
It  can  be  safely  stated  that  practically  every  conflagration  has  reached  its 
unduly  large  proportions  as  a  result  of  this  fire  spreader.  In  the  case 
of  a  moderately  intense  fire,  burning  brands  of  wooden  shingles  are  car- 
ried for  considerable  distance,  often  in  the  absence  of  any  wind  apart 
from  the  draft  created  by  the  fire,  and  falling  on  other  shingle  roofs  cause 
a  series  of  fresh  fires,  each  of  which  in  turn  becomes  another  potential  haz- 
ard. In  almost  1  00  cities  of  the  United  States  the  use  of  wooden  shingles 
is  prohibited  within  their  corporate  limits.  In  addition,  restrictions  are 
enforced  by  which  the  percentage  of  repairs  permitted  to  existing  wooden 
roofs  is  limited,  and  in  many  cases  the  date  for  the  entire  removal  of 
existing  combustible  roofs  is  fixed,  generally  about  ten  or  twelve  years 
from  the  date  of  the  passing  of  the  ordinance. 

The  following  is  an  extract  from  a  report  on  the  conflagration  which 
destroyed  a  large  portion  of  the  City  of  Berkeley  in  California  last  fall: — 
"Of  the  584  buildings  totally  destroyed,  540,  or  92-^%, 
had  roof  coverings  of  wooden  shingles.  Of  all  the  factors 
entering  into  the  rapid  spread  of  the  conflagration,  not  ex- 
cluding the  high  wind  and  the  weak  water  system,  this  was  of 
greatest  weight.  Had  roofs  been  covered  with  fire-resistive 
material  the  conflagration  would  never  have  attained  serious 
proportions.  Motion  pictures  taken  during  the  fire  show  ex- 
actly how  wooden  shingles  contributed  to  its  spread.  Under 
the  influence  of  the  high  wind,  burning  shingles  were  carried 
from  roofs  of  buildings  already  well  involved  by  the  fire  and 
deposited  on  other  shingle  roofs  which  in  turn  quickly  burst 
into  flames.  Shingles  are  just  light  enough  to  be  carried  some 
distance  by  even  a  moderate  wind,  and  just  heavy  enough  to 
remain  on  fire  for  some  time.  Again  and  again  shingle  roofs 
were  noted  bursting  into  flames  two  or  three  blocks  in  advance 
of  the  main  front  of  the  fire.  In  at  least  one  instance,  the  roof 
of  a  dwelling  half  a  mile  in  advance  of  the  main  front  of  the 
fire  was  ignited  by  flying  brands,  and  this  fire  was  soon  com- 
municated to  adjoining  buildings. 

Automatic  Sprinklers 

The  value  of  automatic  sprinklers  does  not  appear  to  be  fully 
appreciated  by  a  great  many  citizens  who  have  large  interests  at  stake. 
It  is,  in  fact,  no  longer  regarded  as  a  matter  of  experiment  but  as  a 
certain  remedy  and  its  effectiveness  is  largely  due  to  the  fact  that  it 
depends  on  no  human  agency  in  its  operation  and  is  on  the  job  24  hours 
a  day.  The  installation  of  a  proper  system  of  automatic  sprinklers  is 
recognized  by  Underwriters  in  the  form  of  a  reduction  in  insurance  pre- 
miums of  from  40  to  90%,  depending  on  concentration  of  values  and 
special  hazards.  This  should  be  sufficient  proof  to  the  skeptical  that  the 
sprinklers  are  a  real  protection.  In  many  cases  their  introduction  would 
ultimately  be  of  economic  advantage  to  the  owner,  and  architects  and 
engineers  can  do  a  great  deal  to  encourage  their  installation. 
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Exit  Facilities 

Fire-escapes  perhaps  receive  less  intelligent  consideration  than  any 
other  phase  of  work  or  device  intended  to  provide  safety  to  property 
and  life.  Iron  ladder-like  stairways  anchored  to  the  side  of  buildings 
and  passing  unprotected  windows  at  every  floor  are  really  about  as 
deceptive  a  trap  as  could  be  devised.  A  hot  iron  fire-escape  with  tongues 
of  flames  issuing  onto  it  from  windows  cannot  be  considered  a  wise  means 
of  assisting  a  panic  stricken  crowd  in  making  an  escape  from  a  burning 
building.  Even  if  such  a  structure  is  free  from  obstructions  such  as 
milk  bottles,  ice  boxes,  etc.,  it  may  easily  become  hopelessly  jammed  by 
a  rush  from  several  floors  or  by  timid  inmates  who  become  frightened  at 
dizzy  heights. 

A  writer  once  described  the  iron  fire-escape  in  the  following  man- 
ner:— 

"The  ordinary  step  fire-escapes  are  iron  contrivances  fastened 
on  the  outside  of  buildings.  They  are  put  up  under  contract  and 
may  often  be  found  without  the  use  of  a  guide  book  to  the  build- 
ing. They  are  semaphores  to  show  that  human  lives  inside  are  in 
danger.  A  cautious  person  should  never  go  inside  a  building 
supplied  with  these  fire-escapes.  They  are  not  put  up  by  accident 
as  many  suppose  but  for  definite  reasons  and  are  used  for  four 
purposes : — 

( 1  )  They  releive  the  monotony  of  a  building  by  lending  a 
touch  of  quaintness  to  the  architectural  scheme. 

(2)  They  may  be  used  by  limited  number  of  athletes  who 
are  capable  of  worming  themselves  out  onto  them  for 
reviewing  parades  and  processions. 

(3)  They  are  placed  at  such  a  great  height  from  the  side- 
walk that  they  are  always  a  perplexing  problem  to 
burglars  who  desire  to  scale  them. 

(4)  They  are  a  great  technicality  evader;  for  with  one 
painted  on  his  factories  a  factory  owner  can  go  home 
and  sleep  the  sleep  of  the  just  knowing  that  though  a 
fire  break  out  he  cannot  be  held  responsible." 

While  the  foregoing  may  be  an  exaggeration  yet  a  careful  observer 
and  keen  student  must  realize  that  many  unnecessary  hazards  are  asso- 
ciated with  the  fire-escapes  referred  to,  and  it  is  claimed  that  more  people 
are  killed  and  crippled  annually  on  such  escapes  than  are  burned  in  fires. 
Double  Tower  Stairways.  An  ideal  means  of  exit  is  by  a  fire- 
proof stair  tower  which  has  no  direct  communication  with  the  building 
but  which  is  reached  by  way  of  a  fireproof  vestibule  separated  from  the 
interior  of  the  building  and  the  stairs  by  fire  doors  which  open  with  exit 
traffic.  The  intermediate  vestibule,  preferably  well  vented  to  outside  air, 
serves  to  prevent  the  stairway  from  becoming  filled  with  smoke  and  caus- 
ing panic  even  when  no  immediate  fire  danger  is  threatening.  The  con- 
struction of  double  tower  stairways  (each  tower  consisting  of  two  divisions 
— the  vestibule  and  the  stairs  proper)  is  the  only  means  of  eliminating 
inside  stairways  and  openings  between  floors  so  as  to  make  each  storey 
an   independent   fire  unit.      Tliey   provide  almost   complete   safety   against 
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This  Sprinkler  Water  Curtain  Makes  an  Efficient  Barrier 
Against  Exposure  Fire 


rapidly   spreading   fire   in   all   buildings   not   fireproof   and   against   smoke 
panic  in  even  fireproof  buildings. 

Double  tower  stairways  are  adaptable  to  buildings  of  any  construc- 
tion and  any  occupancy.  Their  use  in  schools  is  of  great  advantage 
because  they  not  only  relieve  the  parents  and  teachers  of  anxiety  regarding 
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the  safety  of  the  children  in  case  of  fire  but  also  cut  off  the  noise  and 
confusion  incident  to  dismissal  of  classes  from  one  part  of  the  building 
while  other  classes  are  still  in  session.  In  some  of  the  states  of  United 
States,  including  North  Carolina,  this  means  of  exit  has  been  adopted 
in  many  schools  and  found  to  be  highly  satisfactory. 

The  adoption  of  double  tower  stairways  facilitates  a  convenient 
layout  of  the  interior  of  the  building  without  any  loss  of  floor  space.  The 
reduction  made  possiblee  in  the  dimensions  of  the  building  proper  through 
corridors  of  reduced  width  and  the  elimination  of  open  stairways  will 
compensate  to  a  large  extent  for  the  cost  of  construction  of  the  towers. 

Smoke  Hazard.  The  danger  from  smoke  panic  has  not  been  suffi- 
ciently recognized  or  guarded  against  in  the  construction  of  schools. 
Reliable  statistics  indicate  that  over  80%  of  the  casualities  in  school 
fires  are  not  caused  by  burnings  but  by  smoke  and  panic,  the  subjects 
being  not  even  touched  by  fire.  When  an  urgency  arises  we  should  at 
least  allow  the  children  to  make  their  escape  through  fireproof,  smoke- 
proof  towers  which  they  are  in  the  habit  of  using  every  day,  instead  of 
through  smoke-filled  corridors  and  open  stairways  or  on  inadequate  stair- 
ways fastened  on  the  outside  of  buildings  where  an  accident  is  liable 
to  happen  to  timid  panic  stricken  children. 

Considerations  which  Determine  Necessary  Exit  Facilities.  Even 
this  fireproof  stair  tower  may  at  times  prove  inadequate  under  panic  con- 
ditions. The  best  additional  safeguard  is  a  fire-wall  running  through 
every  large  area  so  as  to  divide  each  floor  into  two  separate  fire  sections, 
with  firedoors  for  means  of  horizontal  communication. 

While  the  number  of  people  occupied  in  a  building  should  in  some 
degree  influence  the  accommodation  for  exit,  yet  in  most  cases  the  material 
occupancy  is  of  greater  importance.  In  case  of  fire,  time  is  an  important 
factor  in  making  an  escape.  Occupancies  are  the  chief  source  of  hazards 
and  they  also  determine  the  length  of  time  during  which  fire-escapes  can 
be  used  after  the  outbreak  of  fire.  The  probable  cause  of  fire  and  its 
liability  to  develop  should  certainly  be  an  important  factor  in  making 
provision  for  a  hasty  exit.  Let  me  illustrate  this  point  by  an  extreme 
case.  It  is  apparent  that  the  stairways  adequate  for  a  cold  storage  plant 
would  not  be  sufficient  for  an  assembly  hall  or  for  a  factory  which  housed 
large  quantities  of  very  inflammable  material  even  though  this  building 
may  be  fire  resistive  to  the  highest  degree.  It  must  be  remembered  that 
the  greater  number  of  those  who  lose  their  lives  thrcugh  fire  are  first 
overcome,  and  in  many  cases  killed,  by  the  dense  smoke  and  other  pro- 
ducts of  combustion. 

The  tendency  appears  to  be  to  insist  upon  fireproof  stairways  in 
fireproof  buildings  more  than  in  those  buildings  which  are  not  fireproof. 
The  reverse  should  be  the  case  as  it  is  quite  evident  that  a  fire  will 
develop  more  readily  in  the  building  of  the  latter  type  and  so  cut  off 
the  occupants  from  escape  in  a  much  shorter  time.  The  more  hazardous 
the  construction  of  a  building  the  more  reason  there  is  for  providing 
readily  accessible  adequate  means  of  safe   exit. 


THE  PREVENTION  OF  FIRE  BY  GOOD 
HOUSEKEEPING* 

By  Percival  H.  Take,  4th  Year.  Dept.   3. 

Canada  is  a  country  of  vast  natural  resources.  Her  great  forests, 
mineral  wealth,  great  stretches  of  fertile  lands  and  her  many  rivers  waiting 
to  be  harnessed  for  the  use  of  her  sons  are  a  heritage  of  which  we  can 
be  justly  proud.  Is  it  consistent  then  that  Canadians  who  have  so  ably 
proved  their  nationality  in  war  and  in  peace  should  dissipate  their  inher- 
itance through  ignorance  and  carelessness — the  essence  of  poor  house- 
keeping— at  the  altar  of  the  demon  Fire? 

The  Province  of  Ontario  alone  during  the  year  1 922  suffered  losses 
by  fire  aggregating  98  precious  lives  and  $22,018,000  in  property  de- 
stroyed. It  is  true  that  1 922  was  the  year  of  the  great  Northern  Con- 
flagration but  the  fire  losses  exclusive  of  this  totalled  some  $15,648,000. 
Each  year  the  estimated  fire  loss  of  the  Province  tends  to  show  consider- 
able increase  over  and  above  that  of  the  previous  year.  Consider  for  a 
moment  just  what  this  means. 

The  individual  fire  losses  were  to  a  great  extent  covered  by  insurance 
but  the  loss  was  none  the  less  carried  by  the  individual  himself  on  a 
credit  or  time  system  of  payment.  The  fire  Insurance  companies  base 
their  premiums  on  the  average  fire  loss  for  any  particular  class  of  risk 
plus  a  substantial  margin.  A  higher  percentage  of  fire  claims  therefore 
mean  higher  protection  taxes  over  the  whole  neighborhood. 

The  economic  effect  of  destruction  of  property  by  fire  is  very  far- 
reaching.  In  the  first  place  it  is  a  direct  loss  to  the  country,  for  property 
destroyed  by  fire  can  never  be  replaced.  The  burning  of  a  factory  may 
bring  untold  misery  and  hardship  to  an  entire  city,  more  especially  upon 
those  people  who  are  dependent  upon  the  running  of  the  factory  for  their 
means  of  earning  a  livelihood.  Destruction  of  warehouses,  stores  and 
elevators  has  a  general  effect  of  raising  the  price  of  all  commodities.  Draw- 
ing of  men  from  the  available  labor  supply  for  the  purpose  of  rebuilding 
tends  to  increase  the  cost  of  labor.  So  that  look  at  it  whenever  way  you 
will,  in  the  end,  all  pay. 

Consider   the   four    leading   classes   of   fire   risks   namely,    dwellings, 
stores,   barns  and   factories.      According  to   the  extract   from   the   Ontario 
Fire   Marshal's    report   of    1922,    shown   below,    dwellings    come   first   in 
point  of  number,  each  one  of  which    s  a  potential  conflagration. 
Class   of    Property  Number  Loss. 

Barns  1000  $2,221,696 

Dwellings  6209  2,580,258 

Stores  1776  3.864,635 

Factories  462  3,602,263 

Statistics  show  that  a  great  majority  of  these  outbreaks  are  attribu- 
table in  the  main  to  carelessness  and  neglect,  and  are  thus  in  the  strictly 
preventable  class.      The  chief  fire  losses  occur  however  in  the  destruction 
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of  stores,  factories  and  barns.  In  these  cases  also  the  fire  demon  claims 
his  toll  through  his  chief  agents,  Carelessness  and  Neglect 

Canada  has  the  greatest  per  capita  fire  loss  in  the  world.  What  then 
is  the  conclusion?  Can  we  afford  to  go  on  burning  up  our  natural 
resources  at  a  rate  which  is  now  some  $15,000,000  a  year  for  the 
Province  of  Ontario  alone,  a  loss  which  is  increasing  at  the  rate  of  about 
47  per  cent  every  five  years?  Can  we  afford  to  pay  the  price  as  a  pen- 
alty for  allowing  the  accumulation  of  rubbish  and  for  neglecting  to  take 
ordinary  precautions? 

Analysis  of  the  causes  of  fires  shows  that  in  many  cases  it  is  impos- 
sible to  arrive  at  a  sound  conclusion  as  to  the  cause  of  many  fires.  The 
loss  due  to  fires  started  by  electricity  exclusive  of  lightning  is  such  as  to 
occasion  grave  concern. 

Electricity  is  not  to  be  played  with.  Its  peculiar  prank  is  to  start 
fires  when  and  where  they  can  not  be  easily  detected  until  the  fire  has 
gained  considerable  headway.  Even  then  in  a  great  many  cases  it  is 
difficult  to  get  at  the  fire  to  quench  it.  Fires  due  to  electricity  are 
started  in  many  ways,  from  the  circuit  breaker  and  transformer  explosions 
in  electric  stations  to  the  ignition  of  paper  shades  on  electric  globes  in  the 
home.  Electric  light,  is,  however,  much  safer  than  any  other  form  of 
artificial  light  when  it  is  installed  in  strict  conformity  with  the  rules  and 
regulations  of  the  H.E.P.C. 

This  is  not  all  that's  necessary  for  safety.  The  user  should  know 
how  to  control  the  wonderful  power  which  he  has  at  his  disposal.  It  is 
very  easy  to  overload  circuits  and  to  bridge  fuses  when  they  "blow"  but 
it  is  a  different  matter  trying  to  control  the  fire  which  may  be  the  result. 

It  then  behooves  the  good  housekeeper  to  see  that  conduits  and  the 
installation  generally  meet  the  requirements  of  the  H.E.P.C.  Circuits  must 
not  be  overloaded  by  attaching  heaters,  washing  machines,  and  small 
motors  indiscriminately  to  the  lighting  circuit.  If  fuses  are  in  the  habit 
of  "blowing"  it  is  a  sign  that  something  is  wrong  and  an  inspector  should 
be  called;  fuses  should  never  be  bridged.  When  using  the  electric  iron  it 
should  always  be  put  on  its  stand  or  the  current  switched  off  before  the 
user  leaves  the  room.  If  these  simple  precautions  were  followed  a  great 
deal  of  distress,  suffering  and  loss  would  be  avoided. 

With  regard  to  lightning  we  now  know  this  to  be  a  kind  of  elec- 
tricity which  manifests  itself  by  discharging  to  earth  when  conditions  are 
favorable.  As  electricity  it  follows  the  law  of  choosing  the  path  of  least 
resistance.  Air  is  a  very  poor  conductor  and  metals  are  good  conductors 
of  electricity.  Thus  if  the  roof  of  a  building  or  other  structure  be  cov- 
ered with  metallic  conductors  and  these  conductors  be  led  away  to  moist 
earth  the  lightning  if  discharged  at  or  near  the  building  will  be  conducted 
to  the  ground  without  causing  trouble ;  providing  suitable  air  terminals  have 
been  installed. 

Unfortunately  lightning  rods  have  been  installed  in  the  past  by  per- 
sons who  were  only  interested  in  the  sale  of  such  rods.  In  many  inst- 
ances lightning  rods  have  been  installed  without  the  precaution  of  making 
•sure  that  there  was  a  good  earth  connection.     Rods  installed  in  this  way 
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do  not  comply  with  the  Regulations  in  force  under  the  Lightning  Rod  Act 
of  Ontario. 

With  the  great  power  let  loose  with  the  discharge  of  lightning  it  is 
not  necessary  that  the  lightning  actually  strike  the  building  in  order  to  cause 
a  fire.  Take  for  instance  a  barn  with  a  long  hay  rod.  There  may  be 
a  sufficiently  high  voltage  induced  in  the  hay  rod  to  start  a  fire  even 
though  the  actual  discharge  takes  place  several  hundred  feet  away.  It  is 
then  absolutely  essential  that  the  lightning  rods  themselves  as  well  as  hay 
rods,  windmill  guy  rods  and  all  manner  of  mettallic  pipe  lines  be  grounded 
effectively.  Under  the  Lightning  Rod  Act  effected  January  2nd.  1922 
the  public  are  now  safeguarded  from  faulty  installation  of  lightning  rods. 
This  does  not  apply  to  those  whose  buildings  were  rodded  prior  to  that 
date.  The  appointing  of  inspectors  and  education  of  the  public  along 
these  lines  will  go  a  long  way  towards  removing  the  great  loss  which  the 
country  sustains  each  year  through  fires  caused  by  lightning.  The  efficacy 
of  lightning  rods  protection  is  very  strikingly  shown  in  the  Ontario  Fire 
Marshal's  Report  for  1922,  in  that  of  1012  buildings  destroyed  by 
fires  due  to  lightning  only  eight  were  rodded. 

The  next  largest  contributor  to  our  annual  "ash  heap"  is  spon- 
taneous combustion, — fire  which  starts  of  itself.  This  phenomenon  is 
readily  seen  when  heaps  of  waste,  rags,  wool  and  cotton  soaked  with  oil 
are  left  lying  around.  The  chemical  action  generates  heat,  and  this  heat 
increases  the  rate  of  chemical  action  thus  evolving  a  still  higher  temperature. 
The  vicious  circle  thus  constituted  continues  until  the  temperature  of  com- 
bustion is  reached  at  which  the  mass  bursts  into  flame  of  itself.  The 
moral  to  be  gleaned  is  simply  that  of  not  allowing  this  rubbish  to  collect 
in  or  around  buildings.  Piles  of  soft  coal  are  also  subject  to  this  action 
and  should  never  be  piled  more  than  eight  feet  in  depth;  nor  should  it  be 
piled  against  wooden  partitions  or  steam  and  hot  water  pipes.  Many 
barn  fires  are  caused  by  the  storing  of  hay  before  it  is  properly  dried. 
It  is  hard  to  understand  why  hay  is  stored  away  in  this  condition  since 
animals  do  not  relish  mildewed  or  spoiled  hay.  The  hay  would  be  better 
left  in  the  fields  even  through  a  shower  of  rain  than  to  run  the  double  risk 
of  storing  while  wet.  The  liberal  sprinkling  of  Salt  over  the  hay  as  it 
is  being  stored  away  is  a  good  preventative  of  spontaneous  combustion. 

It  is  most  significent  that  the  greatest  fire  losses  are  attributable  to 
the  two  causes  just  described.  The  nature  of  electricity  and  spon- 
taneous combustion  is  less  understood  by  the  general  public  than  those 
fire  starters  whose  action  can  be  seen.  It  is  to  ignorance  that  we  must 
lay  many  of  our  charges  of  fire  waste  and  we  must  combat  it  by 
education. 

Fire  Prevention  is  mostly  a  question  of  common  sense  combined 
with  the  element,  care.  Smokers  should  be  very  careful  as  to  when 
and  where  they  smoke  and  as  to  what  they  do  with  their  burnt  matches, 
cigarette  and  cigar  butts.  All  heating  apparatus  flues  and  chimneys 
must  be  kept  in  good  repair  and  surrounding  woodwork  carefully  pro- 
tected from  any  danger  of  fire.  Oils,  gases  and  vapours  should  be 
treated  with  the  utmost  respect  to  prevent  untimely  ignition. 
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Home,  factory  or  warehouse  all  should  be  kept  free  from  scat- 
tered or  piled  rubbish,  as  rubbish  makes  the  best  fuel  for  fire.  In 
factories  where  dust  is  a  necessary  product  of  the  process,  some  method 
of  disposing  of  the  dust  to  keep  it  from  circulating  in  the  atmosphere 
should  be  used.  Most  organic  dusts  besides  being  unhealthy,  are, 
when  mixed  with  air  in  the  right  proportions,  extremely  explosive. 

Such  are  the  essentials  of  Fire  Prevention  by  good  housekeeping. 


FIRE  PREVENTION  IN  THE  HOME* 

By  John  W.  McFarlane,    1st.   Year,  Dept.  6. 

Common  sense  is  the  antidote  for  the  fire  menace.  A  reasonable 
amount  of  this  unfortunately  somewhat  rare  commodity  is  worth  more 
than  an  insurance  policy.  The  man  who  deliberately  refuses  to  take 
ordinary  precautions  is  almost  as  guilty  as  the  individual  who  leaves  a 
candle  burning  in  a  basin  of  gasoline.  More  care  exercised  will  natur- 
ally reduce  fire  losses. The  company  does  not  pay  these  losses — you  do. 
You  pay  for  your  own  and  your  neighboud's  carelessness.  Every  fire  is 
a  destruction  of  wealth  and  a  loss  to  the  whole  community. 

The  kitchen,  being  the  workshop  of  the  home  is  the  most  likely 
source  of  fire.  There  is  little  danger  from  an  electric  range,  but  as  the 
majority  of  stoves  in  use  are  gas  or  coal,  a  few  pointers  are  in  place. 
Never  have  a  loose,  hanging  curtain  near  the  stove.  If  the  kitchen  is  so 
designed  so  as  to  have  a  window  close  to  the  stove,  either  remove  the 
curtain  altogether,  thus  letting  in  more  light,  or  secure  it  at  the  bottom, 
which  does  not  mar  the  artistic  appearance  of  the  room. 

Hang  asbestos  pads,  which  are  designed  for  handliing  hot  articles, 
conveniently  near;  a  lose  dish  towel  is  apt  to  come  in  contact  with  the 
flame.  In  starting  a  wood  fire  with  coal  oil,  an  egg-cupful  will  cause  flames 
to  flare  out  in  all  directions.  The  effects  of  pouring  from  a  can  on  a  fire 
are  well  known.  A  match  safe,  with  a  receptacle  for  dead  ones  should 
be  provided.  A  covered  safe  is  necessary  for  live  matches.  In  the 
processes  of  cooking,  frying,  especially  deep  fat  frying,  is  apt  to  cause  a 
blaze. 

Ashes  from  the  furnace  or  stove  are  a  source  of  danger.  They 
should  not  be  put  in  a  wooden  box  as  this  is  contrary  to  safe  practice 
and  Insurance  Regulations. 

It  is  best  to  use  galvanized  cans  altogether.  Where  a  range  is  used, 
it  is  advisable  to  have  the  wood-box  at  some  distance  from  it.  Every 
stove  should  have  some  sheet  metal  betwwen  it  and  the  wall  and  floor. 
It  is  well  to  remember  that  any  leaks  in  the  taps  or  like  fittings  on  a  gas 
range  should  be  attended  to  by  a  plumber.  Explosions  caused  by  almost 
imperceptible  leaks  in  lighting  a  gas  oven  are  not  uncommon. 
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A  grate  fire  is  not  a  dangerous  thing,  but  a  few  precautions  should 
be  observed.  Cushions  should  not  be  left  near  a  fire  place.  A  wire 
guard  is  a  necessity  and  should  always  be  used.  If  faulty  construction 
i?  suspected  in  the  hearth,  it  is  well  to  examine  closely. 

A  careless,  if  not  dangerous  construction,  is  the  laying  of  tiles  on 
woodwork.  Cases  are  on  record  where  fires  were  started  by  this  defect. 
After  the  grate  had  been  burning  for  three  days,  a  wisp  of  smoke  was 
noticed  to  be  coming  through  a  crack  in  the  floor  on  the  other  side  of  the 
room.  A  board  was  torn  up  to  ascertain  the  cause  and  a  flame  shot  up  to 
the  ceiling.      Such  was  the  effect  of  careless  workmanship. 

Chimneys  should  be  cleaned  regularly  once  a  year.  The  accumu- 
lation of  soot  becomes  a  menace,  and  all  that  is  needed  to  touch  it  off  is  a 
large,  hot  fire  in  the  grate,  furnace  or  stove.  The  result  is  quite  spectacu- 
lar, and  it  sometimes  becomes  necessary  to  spend  part  of  a  night  on  the 
roof  with  a  bucket  of  water.  A  chimney  fire,  combined  with  a  shingled 
roof  is  a  proved  fire  recipe.  The  moral  is,  set  a  definite  time  to  have  the 
chimney  swept,  preferably  just  before  the  spring  cleaning.  It  is  wise  to 
hire  a  skilful  man  with  proper  equipment  for  this  work,  as  a  tyro  is  liable 
to  dislodge  bricks  or  cause  other  trouble. 

As  a  garage  is  usually  close  by  or  even  under  a  modern  house,  a 
few  words  on  it  are  not  out  of  place.  A  cement  floor  is  infinitely  less 
dangerous  than  wood,  so  if  there  is  any  occasion  for  renewing  it,  cement 
will  minimize  the  fire  hazard.  A  car  almost  invariably  drips  oil.  A  pail 
of  sand  should  be  left  handy  and  contents  sprinkled  on  the  floor  locates 
and  catches  the  drip.  This  may  be  then  swept  out.  Gasoline  and  oil 
tins  should  be  kept  tightly  corked.  The  gasoline  cans  should  be  painted 
red.      Oily  rags  and  waste  should  be  kept  in  a  closed  metal  can. 

An  occasional  cellar  or  garret  is  a  glorified  rubbish  receptacle.  Old 
furniture,  magazines,  newspapers, — in  short,  things  which  have  no  reason 
for  being  at  all,  are  often  stacked  in  wild  confusion.  This  is  a  lazy 
man's  practice,  and  a  very  dangerous  one.  Once  a  fire  gets  a  start  in 
these  surroundings,  it  is  very  difficult  to  check  it.  A  pile  of  old  rags  is 
a  potent  self-starter. 

There  are  many  good  fire  extinguishers  on  the  market.  One  most 
suited  to  the  house  is  the  carbon  tetrachloride  type.  Unlike  that  used  in 
many  other  extinguishers,  the  liquid  does  not  harm  any  fabric  in  the 
least.  The  syringe  type  is  very  effective  and  can  be  used  to  advantage 
at  some  distance  from  the  fire.  It  is  also  quite  easy  to  handle.  The 
large  type  of  carbonate  and  acid  extinguisher  is  rather  cumbersome  and 
difficult  to  handle.  It  also  damages  any  material  it  comes  in  contact  with. 
A  powder  is  put  up  in  tins  that  is  used  in  the  same  manner  as  bottle  ex- 
tinguishers. Neither  of  these  latter  two  types  of  extinguishers  are  recom- 
mended by  the  Fire  Marshall's  Office. 

Electric  wiring  is  a  major  cause  of  fires,  but  the  average  householder 
is  at  the  mercy  of  the  workmen  in  this  regard.  Repairs  should  always  be 
made  by  a  reputable  firm.  Among  the  myriads  of  small  causes  of  fires 
are  some  unusual,  and  apparently  harmless  things.  Dustless  mops  cause 
spontaneous  combustion.      They   should  be  stood,   business  end  up,   in     a 
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ventilated  place,  or  kept  in  a  covered  metal  can.  The  so-called  "French 
Ivory"  used  in  making  of  toilet  articles,  can  be  a  potential  tool  in  the  fire 
demon's  hands.  It  is  a  composition  and  very  highly  inflammable.  Spirit 
lamps  should  always  stand  on  metal  trays,  and  away  from  all  draperies. 
Any  garments  should  not  be  hung  near  an  open  fire.  A  cigarette  butt 
and  a  waste  basket  make  an  ideal  combination.  Empty  the  baskets  regu- 
larly and  provide  ash-trays  wherever  tobacco  is  used. 

Matches  should  be  kept  out  of  children's  reach  and  not  left  loose  or 
in  pockets.  When  a  home  is  left  vacant,  matches  should  be  left  only  in 
closed  tin  boxxes. 

A  cleaning  fluid,  such  as  is  used  on  suede  shoes,  may  cause  trouble 
if  applied  with  too  much  vigor.  In  suburban  districts  the  grass  should  be 
burned  over  carefully  in  the  spring.  Burn  from  the  house  out,  and  do  it 
before  some  hobo  does  it  gratis.  It  is  obvious  that  there  are  many  causes 
working  in  unusual  disguises.  Generally  speaking  much  trouble  and 
expense  can  be  averted  by  foresight  and  action. 


DRAFT  TUBES  FOR  HYDRAULIC 
TURBINES* 

By  J.  M.  Dymond,  IV  Year  Dept.  3. 

I.     The  Functions  of  Draft  Tubes 
The  duties  of  the  draft  tube  in  modern  hydro-electric  practice  are: — 
( 1  )    To  enable  the  turbine   to  be  placed   at   a   convenient   distance 
above  the  tail  water  without  sacrificing  any  of  the  available  head. 

(2)  To  ensure  that  the  water  on  leaving  the  "pressure  system"  of 
a  plant  takes  with  it  as  little  energyy  as  possible,  the  expression  "pressure 
system"  being  used  to  define  those  parts  of  a  plant  in  which  water  is  out 
of  contact  with  the  atmosphere,  i.e.  penstock,  supply  pipe,  turbine  casing 
and  draft  tube. 

(3)  To  perform  the  two  duties  mentioned  above  with  a  minimum  of 
loss  at  entrance  to,  in,  and  at  exit  from,  the  tube  itself. 

These  three  functions  are  set  down,  and  will  be  discussed,  in  the 
order  in  which  they  have  received  attention  from  designers  of  power 
plants,  and  not  necessarily  in  order  of  importance. 

Hie  first  duty  has  to  do  solely  with  convenience  in  construction  and 
maintenance.  It  is  true  that  the  reaction  turbine  will  operate  satisfactorily 
submerged  in  the  tail  water,  but  until  the  beginning  of  the  present  century, 
water-wheels  were  not  of  sufficient  strength  and  reliabilty  to  be  left  unin- 
spected for  protracted  periods.  So,  if  the  wheel  was  operating  below  tail 
water  level,  the  tail  race  had  to  be  pumped  out  for  any  necessary  examina- 
tion or  repairs.  This  meant  frequent  loss  of  output,  where  several  units 
discharged  into  a  common  tail  race,  either  through  a  damaged  wheel  being 
left  out  of  service  until  it  was  convenient  to  close  down  the  remainder,  or 
through  the  immediate  closing  down  of  the  whole  plant. 

*  Thesis  submitted  for  Degree  of  B.A.Sc. 
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With  the  very  inception  of  large  scale  hydro-electric  development 
some  thirty  years  ago,  continuity  of  service  was  a  chief  aim  with  designers. 
This  desire  for  accessibility,  coupled  with  some  structural  advantages,  no 
doubt,  made  it  appear  worth  while  in  one  of  the  earlier  plants  at  Niagara 
Falls  to  sacrifice  an  appreciable  part  of  the  head  by  having  turbines  dis- 
charge into  the  air  over  the  common  tail  race.  Before  many  years,  how- 
ever, these  turbines  were  fitted  with  "suction,"  or  "draft"  tubes,  which 
enabled  the  wheels  to  be  kept  above  tail  water  level,  but  utilized  that 
part  of  the  head  between  the  runner  and  the  tail  water  (the  "draft  head.") 

The  earlier  draft  tubes  were  air-tight  cylinders  of  metal,  with  the 
upper  end  fastened  to  the  bottom  of  the  turbine  casing  and  the  lower  end 
reaching  below  the  surface  of  the  tail  water.  The  principle  used  was 
merely  that  of  the  water  barometer.  A  column  of  water  about  34  feet 
high,  and  at  rest,  is  balanced  by  the  atmospheric  pressure.  When  the 
water  in  the  column  is  in  motion  downwards,  the  head  represented  by  the 
velocity  with  which  it  falls  must  also  be  balanced  by  the  atmosphere,  and 
the  theoretic  height  of  the  column  which  may  be  maintained  in  a  draft 
lube  must  be  reduced  by  this  head^  Any  other  losses  of  head  occurring 
during  the  water's  passage  through  the  draft  tube  must  be  deducted  from 
the  theoretical  34  feet^  A  further  margin  of  3  to  4  feet  should  be 
allowed  to  prevent  the  breaking  of  the  water  column  in  the  draft  tube,  due 
to  inertia  effects  of  sudden  changes  of  load2  A  still  further  reduction 
is  necessary,  owing  to  the  fact  that  the  water  passing  through  the  system  is 
never  entirely  free  of  air,  and  allowance  must  be  made  for  altitude,  local 
barometric  variations,  and  temperature.  The  result  of  all  these  reductions 
is  that,  in  practice,  the  34  feet  theoretical  maximum  shrinks  to  a  "draft 
head"  of  20  to  25  feet  for  small  diameter  tubes  and  much  less  for  large 
diameter.  3 

The  draft  tubes  reduces  the  pressure  at  the  runner  outlet  from  atmos- 
pheric pressure,  or  34  feet  of  pressure  head  (which  would  be  the  case  if 
there  were  no  draft  tube)  by  the  amount  of  the  "draft  head."  Or,  in 
terms  of  gauge  pressures,  the  runner  outlet  pressure  is  reduced  from  zero 
to  minus  the  draft  head. 

At  the  time  of  the  introduction  of  draft  tubes  it  was  not  possible 
always  to  design  one  runner  of  sufficient  power  for  the  purpose  for  which 
one  unit  was  intended.  In  such  cases  several  runners  were  mounted  on 
one  shaft.  This  necessitated  a  long  shaft  with  considerable  dead 
weight  on  it,  and  the  question  of  adequate  bearings  was  a  serious 
one.  As  generators  or  other  machines  driven  by  the  turbines  were  direct- 
connected,  it  was  only  with  draft  tubes  that  horizontal  units  became  pos- 
sible without  a  prohibitive  sacrifice  of  head,  the  driven  machine  having 
to  be  kept  well  above  tail  water.  Most  authors  of  a  few  years  ago  make 
much  of  this  point  in  discussing  draft  tubes,  which  shows  what  an  advant- 
age it  was  considered  to  be  able  to  replace  the  cumbrous  and  lofty  two — , 
four, —  or  six-runner  vertical  units  by  the  more  compact  and  more  easily 
supported  horizontal  settings.  The  popularity  the  latter  enjoyed  may  be 
gauged    by    these   statements: — "It    is    only    through    the    draft    tube   that 
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wheels  on  horizontal  shafts  are  possible. 4 — "It  is  true  that  the  draft 
tube  brought  out  the  horizontal  turbine."5 — "It  is  this  (the  action  of 
the  draft  tube)  that  permits  a  horizontal  turbine  to  be  used  without  any 
loss  of  head."6 — and,  "It  is  the  principle  of  the  draught  tube  that  per- 
mits horizontal  shaft  wheels  to  be  utilized.  7 

Turning  to  the  second  function  of  draft  tubes,  viz.,  the  conversion 
of  energy, — it  was  early  realized  that  the  head  represented  by  the  vel- 
ocity of  the  water  leaving  the  pressure  system  was  a  dead  loss,  and  would 
have  to  be  minimized  to  obtain  good  overall  efficiency.  As  there  were 
definite  limits  to  the  size  of  the  turbine,  high  velocities  were  unavoidable  at 
the  runner-oulet,  i.e.  at  the  beginning  of  the  draft  tube.  So  any  stepping 
down  of  the  final  velocity  in  the  system  had  to  be  done  in  the  draft  tube 
itself.  This  was  done  by  "flaring"  the  draft  tube,  thus  gradually  in- 
creasing its  cross-sectional  area,  and  correspondingly  decreasing  the  vel- 
ocity. 

It  has  been  found  in  practice  that  the  angle  of  flare  should  not  exceed 
7°  in  a  straight  conical  tube,  because,  otherwise,  the  stream  will  not  ex- 
pand quickly  enough  to  fill  the  tube.  To  get  a  low  exit  velocity,  therefore, 
with  a  straight  conical  tube,  necessitated  a  long  tube  with  consequent  heavy 
excavating  expense. 

This  difficulty  was  overcome  by  turning  the  draft  tube  in  elbow  form 
through  approximately  90°.  Thus  considerable  length  was  obtained 
without  excessive  excavation.  Also  it  was  found  that  the  7°  flare  angle 
might  be  exceeded  below  tail  water  level.  In  addition,  the  water  left  the 
system  flowing  towards  the  tail  race,  obviating  the  necessity  for  a  change 
in  direction  at  the  exit  from  the  tube.  It  was  only  necessary  to  have  the 
upper  edge  of  the  draft  tube  a  few  inches  below  the  tail  water  level  to  get 
an  effective  seal  for  the  tube,  and  much  of  the  increase  in  cross-section 
could  be  effected  by  lateral  expansion,  with  only  a  slight  increase  in  the 
vertical  depth  of  the  horizontal  part  of  the  tube. 

Two  alternatives  are  here  presented.  One  is  to  start  "twining  the 
elbow"  immediately  below  the  runner,  with  gradual  increase  of  cross-sec- 
tion throughout  the  turn.  This  enables  a  large  radius  of  curvature  to  be 
used  with  a  low  co-efficient  of  loss  in  the  bend.  The  other  alternative  is 
to  have  as  long  as  possible  a  stretch  of  straight  conical  section.  The 
sharper  turn  necessitated  is  made  at  a  low  velocity  and  the  loss  due  to  the 
bend  is  therefore  small.  But  it  is  doubtful  whether  the  extra  excavation 
required  by  the  second  plan  is  compensated  for  by  any  marked  advantage 
over  the  first  where  efficiency  is  concerned.  8  In  fact,  it  will  be  shown 
later  that  in  one  case,  at  least,  the  first  alternative  was  better. 

In  the  meantime,  the  problem  of  adequate  bearings  for  vertical  units 
was  being  solved,  and  turbine  design  had  progressed  to  a  point  where  one 
compact  runner  could  be  used  for  even  the  largest  capacity  demanded. 
Even  though  the  generator  or  other  driven  machine  had  to  be  kept  well 
above  tail  water,  the  draft  tube  enabled  the  turbine  to  be  set  high  enough 
to  render  a  long  shaft  unnecessary.  For  these  reasons,  together  with  the 
reduction  in  the  number  of  turns  necessary  in  the  water  passages,  and  the 
smaller  floor  space  required,  the  vertical  setting  once  more  became  popular, 
and  it  is  this  type  that  will  be  dealt  with  hereafter. 

3  U.T. 
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While  the  elbow  or  quarter-turn  tube  regained  to  a  marked  degree, 
by  conversion  into  effective  head,  the  velocity  head  which  would  otherwise 
be  sacrificed,  it  only  dealt  with  that  component  of  velocity  which  was  paral- 
lel with  the  centre  line  of  the  tube.  It  is  readily  seen  from  an  analysis  of 
the  off-flow  from  a  runner  that  there  is  frequently  a  whirl  component  of 
velocity  as  well.  This  whirl  is  present  in  low  specific  speed  wheels,  even 
when  designed  for  perpendicular  off-flow,  (that  is,  radial  flow  in  relation 
to  the  draft  tube)  at  all  gate  openings  other  than  normal.  It  is  invariably 
present,  often  to  a  considerable  extent,  in  high  specific  speed  wheels.  Some 
means  had  to  be  adopted  to  cut  down  the  velocity  of  whirl  in  the  draft 
tube.  The  elbow  type  was  unsuitable,  because  the  water,  through  a  gyro- 
scopic action,  continued  to  whirl  in  a  near-horizontal  plane  even  after 
passing  the  turn,  with  the  result  that  water  flowed  out  of  the  draft  tube  on 
one  side  and  into  it  on  the  other.  Furthermore,  the  whirling  action  set  up 
such  a  difference  in  pressure  between  the  outer  wall  and  the  centre  of  the 
tube  that  the  water  in  the  centre  remained  "dead,"  or  even  moved  upwards. 
The  friction  and  eddy  losses  thus  set  up  were  bound  to  have  a  detrimental 
effect  on  efficiency. 

To  reduce  the  velocity  of  whirl,  it  is  necessary  only  to  increase  the 
horizontal  radius  of  the  path  in  which  the  water  is  whirling.  For  it  ap- 
pears that  the  principle  of  constancy  of  moment  of  momentum  or  angular 
momentum  applies  in  such  cases. 

That  is,  if  m=the  mass  of  the  whirling  water, 

v=the  velocity  of  whirl   (tangential) 
and  r=the  radius  of    the  path    of  whirl   (the  radius  to    the 
centre  of  gravity  of  the  mass  m,) 
then  mv=the  momentum  of  the  whirling  water; 

mvr=the  moment  of   momentum  or  the  angular  momentum; 
and  mvr  is  constant. 

Therefore,  if  it  is  possible  to  increase  r,  v  will  be  correspondingly 
decreased,  and  the  kinetic  energy  due  to  the  velocity  of  whirl,  being  equal 
to  mXv  squared,  will  be  decreased  still  further.  Even  more  important 
perhaps  than  the  regain  of  kinetic  energy  is  the  diminishing  of  eddies  and 
vibrations. 

Figure  1  (a)  shows  a  simple  elbow  tube  in  transverse  section. 
Figure  1  (b)  shows  a  tube  with  the  same  centre  line,  but  of  one  half  the 
radius  at  the  top.  Figure  1  (c)  shows  the  tube  obtained  by  revolving 
1    (b)  about  the  verticle  axis  of  the  unit. 

In  practice,  the  tube  (a)  would  have  more  flare  in  the  vertical  part, 
but  the  outline  as  shown  demonstrates  how  a  whirl-regaining  tube  may  be 
developed  out  of  a  simple  elbow.  The  tube  (c)  is  seen  to  perform  the 
two  energy-regaining  functions  when  the  dimensions  rl  and  r2  are  con- 
sidered. 

At  the  top  of  the  tube  the  arch  is  3.14X  r^  squared,  the  same  as  in 
the  elbow.  At  any  point  below  the  top  the  area  normal  to  the  tube  is 
2X3.1 4Xr2Xr1'  tne  minimum  value  of  !/2Xr^  being  =r1.  r2  in- 
creases gradually  at  first,  until  the  velocity  is  considerably  reduced,  when 
the  increase  becomes  more  rapid.  This  means  that  the  point  of  maxi- 
mum   curvature    is    not    reached    until     the    velocity    is    such    that    the 
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losses  in  the  bend  will  be  slight.  Where  it  is  possible  to 
increase  r2  more  than  is  done  in  a  tube  such  as  (c)  rl  should  be 
progressively  decreased.  This  arrangement  is  very  convenient  where 
depth  of  excavation  is  limited.  The  point  of  maximum  curvature  must 
then  be  placed  somewhat  higher,  but  the  amount  of  curvature  may  be 
reduced  by  increasing  the  spread,  the  central  cone  being  used  to  prevent 
too  sudden  an  enlargement  in  cross-sectional  area.  Ordinarily,  so  far  as 
regaining  vertical  velocity  head  is  concerned,  the  central  cone  may  be  of 
any  convenient  height  or  may  be  omitted  altogether.      The  vertical  com- 


ponent of  velocity  of  the  water  leaving  the  runner  is  stepped  down  just 
as  effectively  as  in  any  other  tube,  and  losses  may  be  minimized  by  careful 
attention  to  the  bend.  The  convenience  of  having  the  water  leave  the  tube 
in  a  horizontal  direction  is  retained. 

The  whirl  component  of  velocity  is  also  favourably  affected  by  the 
increase  of  rl,  and  both  tests  on  models  and  experience  with  actual 
plants  show  that  the  water  leaves  the  tube  well  straightened  out  towards 
the  tail  race,  even  when  considerable  whirl  is  present.  This  straightening 
out  may  be  in  a  measure  due  to  the  sudden  removal  of  restraint  from  centri- 
fugal action  when  the  water  passes  the  bend,  but  the  great  benefit  of  the 
increasing  radius  of  whirl  about  the  constant  axis  is  the  chief  merit  of  the 
design.  A  collecting  chamber  increasing  in  area  from  rear  to  front  as 
indicated  by  the  dotted  lines  in  Fig.  1  (c)  guides  the  water  leaving  the 
tube  proper  towards  the  tail-race.  As  previously  mentioned,  a  dead 
space  or  an  upward-moving  column  of  water  is  likely  to  occur  in  the  centre 
of  the  tube  when  whirl  is  present.  For  this  reason  it  is  advisable  to  carry 
the  central  cone  as  high  as  is  structurally  possible,  even  to  the  hub  of  the 
runner,  thus  avoiding  high  vacuums,  vibration,  chemical  damage,  due  to 
liberated  oxygen,  and  undue  strain  on  the  governor.      The  tube  just  de- 


68  TRANSACTIONS  1924 

scribed,  and  illustrated    in    Fig.    1    (c)    might    be    called  a   "Concentric 
Spreading  Draft  Tube. 

II.    Past  Types  of  Draft  Tubes 

The  earlier  draft  tubes,  being  designed  merely  to  enable  the  turbine 
to  be  placed  above  tail  water  without  loss  of  head,  were  generally  straight 
cylinders  in  form.  Typical  examples  of  such  tubes  were  those  installed  in 
plants  at  Chaudiere  Falls,,  and  Columbus,  Georgia.  10  As  this  type  did 
not  recover  any  of  the  velocity  head  present  at  exit  from  the  runner,  it  is 
questionable  whether  its  employment  brought  any  real  advantage.  If  the 
turbine  had  not  been  furnished  with  a  draft  tube,  the  losses  from  the  runner 
to  the  tail  race  would  have  been  as  follows:— 

(la.)    The  velocity  head  at  exit  from  the  runner. 

(2a.)  The  difference  between  the  level  of  the  runner  band  and  that 
of  the  tail  water.  With  a  cylindrical  draft  tube  the  losses  might  be  item- 
ized as: — 

(lb.)  The  loss  at  entrance  to  the  draft  tube  due  to  an  abrupt 
change  of  section. 

(2b).  The  friction  loss  in  the  tube,  proportional  to  its  length,  in- 
cluding that  part  below  tail  water  level. 

(3b.)  The  loss  due  to  leaving  the  lube  at  high  velocity  and  entering 
a  body  of  comparatively  still  water. 

(4b.)  The  velocity  head  at  exit  from  the  tube.  The  losses  with 
the  tube  when  item  (4b)  was  equal  to  item  (la),  were  often  as  great  as 
those  without,  especially  if   (2a)   was  small. lt 

Most  draft  tubes  installed  during  the  past  thirty  years,  however,  show 
some  flare,  that  is,  some  attempt  to  cut  down  the  loss  due  to  velocity  head. 
At  the  beginning  of  this  period,  the  multiple-runner  horizontal  shaft  be- 
came quite  popular,  and  the  draft  tube  must  be  credited  with  making  the 
use  ot  such  settings  practicable.  A  diagrammatic  sketch  of  one  of  these 
layouts  (The  St.  Lawrence  Power  Company,  Massena,  N.Y.)12  is  ap- 
pended as  Fig.  2.  The  head  on  this  plant  was  35.5  feet.  Three  pairs 
of  inward-flow  horizontal  turbines  were  installed  on  a  single  shaft,  direct 
connected  to  the  generator,  and  three  shaft  tubes  were  provided,  one  for 
each  pair  of  turbines.  There  was  a  tendancy  to  "elbow"  the  tubes, 
though  not  through  a  full  right  angle. 

The  earlier  draft  tubes  presented  no  serious  structural  problem. 
They  were  usually  made  of  metal  plate,  and  were  designed,  of  course,  to 
withstand  pressure  from  without  inward.  They  were  frequently  stayed 
at  the  bottom,  especially  when  of  considerable  length,  to  prevent  undue 
vibration.  Even  to-day,  where  any  part  of  a  draft  tube  is  not  integral 
with  the  substructure  of  the  plant,  it  is  customary  to  use  some  form  of 
anchorage. 

The  hydraulic  properties  of  these  tubes  were  probably  seldom  of 
much  value.  With  a  horizontal  setting,  such  as  shown  in  Fig.  2,  there  is 
a  90°  bend  in  the  flow  at  the  point  of  highest  discharge  velocity.  This 
must  cause  considerable  losses.  The  increased  mechanical  strength  of  the 
runners  meant   that  one    small    (and     consequently  cheap)    turbine     could 
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handle  large  powers.  The  small  outlet  area  of  the  runner  led  to  high 
velocities,  which  could  be  stepped  down  by  a  straight  conical  tube  only 
by  carrying  the  tube  to  a  great  depth,  since  the  angle  of  flare  was  limited 
to  7°.  The  replacing  of  horizontal  settings  by  vertical  ones  made  the 
head-preserving  function  of  less  importance  than  the  energy-regaining 
functions,  as  the  turbine  could  now  be  set  just  above  the  tail  water  level. 
The  quarter-turn  tube  best  met  the  new  demand,  because  it  combined  length 
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of  tube  (and  consequent  reduction  of  velocity)  with  small  depth  of  excava- 
tion. It  had  the  added  convenience  of  discharging  in  the  direction  of  the 
tail  race. 

A  notable  example  of  the  use  of  the  quarter-turn  tube  is  the  Keokuk 
Station  of  the  Missippi  River  Power  Company.  13  The  tubes  here  are 
18  feet  in  diameter  at  the  top,  and  turn  through  a  90°  elbow  into  a  hori- 
zontal direction.  The  area  at  discharge  from  the  tube  is  22  feet,  8  inches 
high  by  40  feet,  2  inches  wide.  The  velocity  is  stepped  down  from  14 
to  4  feet  per  second.  The  total  available  head  is  only  32  feet,  so  that  the 
theoretical  velocity  head  recovered  represents  approximately  9  per  cent, 
of  the  total  head,  or  some  thousands  of  horsepower  in  output.  At  the 
time  of  its  construction,  this  plant  was  considered  to  represent  the  best 
modern  hydro-electric  practice.  A  tube  of  this  type  is  shown  as  Type  L. 
L.,  Fig.   6,  below. 

The  quarter-turn  tube  introduced  a  new  structural  problem.  The 
former  type  usually  could  be  placed  suspended  from  the  floor  of  the  tur- 
bine chamber  and  was  shaped  from  steel  plate.  But  an  elbow  of  the  size 
required  in  most  plants  was  better  formed  from  the  concrete  of  the  sub- 
structure. The  straight  conical  tube  had  an  open  space  around  it  as  shown 
in  Type  G,  Fig.  6,  beelow.  With  the  elbow  tube,  on  the  other 
hand,  the  space  below  the  turbine  was  filled  with  monolithic  concrete,  with 
the  tube  cut  through  it,  as  it  were.  The  curves  in  the  form-work  were 
somewhat  difficult  to  fashion  and  necessitated  expensive  lumber  for  form 
surfacing.      But  the  structure  was  more  massive  and  the  roof  of  the  hori- 
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zontal  portion  of  the  tube  was  as  a  rule  arched.  This  simplified  the  car- 
rying of  the  heavy  loads  from  above.  Where  the  span  of  the  arch  was 
great,  an  intermediate  pier  could  be  inserted  to  help  take  the  load.  This 
peir  also  helped,  to  a  certain  extent,  to  straighten  out  the  flow  in  the  exit 
end  of  the  tube.  Special  attention  was  paid  to  the  smoothness  of  the  sur- 
face of  the  concrete,  a  special  mix  often  being  poured  next  to  the  form 
lumber. 

An  examination  of  descriptive  articles  in  technical  periodicals  would 
warrant  the  belief  that  up  to  the  close  of  the  great  war,  or  perhaps  a  year 
or  two  later,  the  elbow  type  of  tube  was  considered  the  conventional  type. 

III.    Present  Outstanding  Types 

Current  floating  literature  contains  many  descriptions  of  hydro-elec- 
tric plants,  projected,  under  construction,  or  newly  completed.  So  far  as 
this  continent  is  concerned,  the  quarter-turn  tube  is  now  the  exception 
rather  than  the  rule  in  large  up-to-date  plants.  Post  war  construction  at 
Niagara  Falls,  for  instance,  involving  several  hundred  thousand  horse- 
power, includes  only  one  quarter-turn  draft  tube.  The  remaining  dozen 
or  so  tubes  completed  or  under  construction  are  all  of  the  concentric 
spreading  type. 

The  many  low-head  plants  now  being  built  throughout  the  United 
States  almost  invariably  provided  for  spreading  draft  tubes,  as  do  plans  of 
power  house  layouts  submitted  as  evidence  to  the  International  Joint  Com- 
mission at  its  hearings  late  in  1921   on  the  St.  Lawrence  Waterway. 

The  question  is,  where  may  a  good  criterion  of  recent  high-class 
design  be  found?  The  Government  Engineers'  Report  to  the  Interna- 
tional Joint  Commission  on  the  St.  Lawrence  Waterway  refers  to  the 
Niagara  Falls  Power  Company's  plant  for  an  example  of  high  efficiency 
in  hydro-electric  machinery.  14  An  editorial  article  in  a  leading  technical 
journal,  discussing  the  Queenston-Chippawa  Plant,  points  to  the  "thorough- 
ness with  which  engineering  details  have  been  worked  out,"  and  says,  "the 
results  assure  that  the  judgment  of  the  engineers  was  well  founded.  1;- 
The  strict  limitation  of  water-diversion,  the  demand  for  reliability  in  pub- 
lic utilities  and  a  wholesome  rivalry  between  designing  engineers  have  made 
these  two  plants  stand  out.  It  appears  justifiable,  therefore,  to  turn  to 
Niagara  Falls  for  an  examination  of  present  practice. 

As  mentioned  above,  the  quarter-turn  tube  has  only  one  represen- 
tative in  the  more  recent  installation.  That  is  the  Wellman-Seaver- 
Morgan  tube  in  Unit  No.  1  of  the  Queenston  Plant.  The  remaining 
units  in  this  plant  are  equipped  with  spreading  draft  tubes  of  the  Moody 
design.  From  what  has  been  said  previously  regarding  the  elbow  type, 
there  is  reason  to  believe  that,  where  little  or  no  whirl  is  present,  a  well- 
designed  tube  of  this  kind  may  give  a  high  efficiency,  perhaps  quite  as  high 
as  a  spreading  tube.  No  figures  have  yet  been  made  public  regarding 
comparative  efficiencies  in  Units  Nos.  1  and  2  in  this  plant,  but  an  exam- 
ination of  the  tail  race  while  both  types  were  running  at  normal  capacity 
revealed  no  perceptible  difference  in  the  degree  of  turbulence.  In  both 
cases  the  flow  seemed  quite  even,  and  it  is  safe  to  assume  that,  for  the 
requirements  at  this  plant,   there  can  be  little  to  choose  between  the  two 
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types;  otherwise,  those  responsible  for  their  selection  would  certainly  have 
discriminated. 

At  the  Niagara  Falls  Power  Company's  Plant,  a  comparison  may  be 
made  between  the  two  most  notable  types  of  spreading  tubes,  namely  the 
"Moody  Spreading  Draft  Tube"  and  the  "White  Hydraucone  Regainer." 
Here  two  units  side  by  side  and  identical  in  other  respects  have  been 
equipped  one  with  each  of  the  above  tubes.  Published  results  of  efficiency 
tests  show  two  curves,  which,  if  they  do  not  actually  coincide,  are  still  too 
close  together  to  say  which  tube  is  preferable. 
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These  two  designs,  the  Moody  and  the  White,  are  at  present  the 
outstanding  forms  of  draft  tube  on  this  continent.  The  two  types  as  built 
usually  look  much  aLke,  but  each  inventor  claims  a  different  underlying 
theory.  The  Moody  tube  is  intended  first  to  turn  the  water  from  the 
vertical  into  the  horizontal  direction  along  the  most  satisfactory  curve. 
1  his  curve  "partakes  somewhat  of  the  nature  of  a  parabola.,,.  It  begins 
as  a  continuation  of  the  vertical,  ends  horizontal,  and  the  point  of  maxi- 
mum curvature  is  kept  as  low  down  as  possible,  so  that  the  sharpest  bend 
will  be  turned  at  a  low  velocity.      The  upstream  end  of  the  curve  is  at  the 
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runner  outlet  and  the  downstream  end  is  fixed  by  the  available  depth  and 
diameter.  The  velocity  along  the  tube  is  gradually  stepped  down  by 
increasing  the  mean  diameter  of  the  annular  ring,  which  forms  the  cross- 
section  of  the  tube.  The  rate  at  which  it  is  stepped  down  is  fixed  by  the 
runner  exit  velocity,  the  tail  race  velocity  and  the  length  along  the  tube. 
The  central  cone  is  essential  as  the  inner  boundary  of  the  annular  space. 
The  action  of  the  tube  is  said  to  be  improved  by  bulging  the  annular  space 
just  before  the  maximum  curvature  is  reached.  Whirl  component  of 
velocity  is  dealt  with  on  the  principle  of  constancy  of  moment  of  momen- 
tum already  described.  A  collecting  chamber  is  provided  to  conduct 
water  from  the  rear  part  of  the  tube  around  the  tube  to  the  tail  race  side. 
This  chamber  increases  in  section  from  rear  to  front  in  proportion  as  the 
outlet  area  of  tube  discharging  into  it  mounts  up.  A  Moody  tube  is  shown 
in  Fig.   3. 

The  "White  Hydraucone  Regainer"  is  claimed  to  be  developed 
from  the  behaviour  of  a  smooth  cylindrical  jet  of  water  impinging  on  a  flat 
plate.  1S  It  is  known  that  such  a  jet  on  striking  the  plate  flattens  out  with- 
out any  apparent  turbulence  into  a  horizontal  path.  A  central  cone  is  not 
necessary  in  the  carrying  out  of  this  theory,  but  its  presence  would  tend, 
no  doubt,  to  prevent  any  "dead  water"  or  upward  movement  in  the  centre 
of  the  tube  when  large  amounts  of  whirl  are  present.  A  central  cone  is 
provided  in  some  White-designed  tubes.      A  collecting  chamber  of  similar 
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shape  to  the  Moody  type,  but  of  constant  cross  section,  is  sometimes  pro- 
vided above  the  outlet-section  of  the  tube.  Or.  if  the  excavation  is  per- 
missible, a  collecting  chamber  may  be  placed  under  the  flat  circular  "table'* 
which  is  the  floor  of  the  tube  proper.  The  White  Hydraucone  Regainer 
with  both  types  of  collecting  chambers  is  shown  in  Fig.  4. 

The  chief  structural  problems  involved  in  the  spreading  draft  tube  are 
two  in  number.  The  first  is  the  question  of  adequately  reinforcing  the 
bell  (the  flaring  wall  between  the  central  tube  and  the  collecting  chamber) 
and  the  slab  from  which  the  bell  is  suspended.      The  bell  is  often  of  great 


74 


TRANSACTIONS  1924 


weight,  and,  at  the  same  time  of  awkward  shape.  The  load  from  the 
lower  outer  tip  must  be  carried  in  to  the  sometimes  thin  wall  which  forms 
the  bell  on  a  level  with  the  collecting  chamber.  Then  the  whole  suspended 
weight  must  be  transferred  to  the  slab  above.  The  slab  itself  must  carry 
the  whole  weight  of  the  power  house  between  main  piers  and  the  clear 
span  may  be  as  much  as  40  feet.  A  further  handicap  is  imposed  by  the 
fact  that  the  slab  has  a  large  opening  of  diameter  as  high  as  1 5  or  20  feet 
in  the  centre  of  it.  The  reinforcing  problems  involved  are  quite  intricate, 
calling  for  a  fresh  solution  in  each  installation. 

Figure  5  shows  how  the  problem  of  reinforcing  the  bell  was  met  in 
the  Moody  spreading  tubes  at  the  Sherman  Island  Plant  of  the  International 
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Company.  In  the  construction  of  these  draft  tubes,  twelve  structural  steel 
frames  (two  of  which  appear  in  the  figure)  were  hung  from  a  square 
formed  of  four  24-inch  I-beams.  This  structure  was  carried  on  8-inch 
H-columns  as  indicated.  In  additional  to  this  structural  steel  vertical 
reinforcing  the  bells  have  circular  reinforcing  of  the  conventional  type. 
After  the  tubes  were  completed,  the  four  columns  were  cut  off  and  re- 
moved. This  design  greatly  simplified  not  only  the  problem  of  reinforc- 
ing the  tubes,  but  also  their  construction. 20 

The  figure  also  shows  the  wide  span  between  supporting  piers. 
This  span  is  usually  bridged  by  a  heavy  network  of  reinforcing  steel.  To 
carry  the  heavy  loads  occurring  in  some  plants,  very  heavy  construction 
is  necessary,  as  at  the  Queenston  Plant,  where  the  slab  is  about  ten  feet 
thick. 

The  second  structural  problem  to  be  met  is  that  of  reinforcing  forms. 
A  large  quantity  of  lumber  is  needed.      It  must  be  of  good  quality   (and 
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hence  expensive)  to  stand  the  large  amount  of  bending  and  fastening 
necessary.  As  a  rule,  the  lumber  can  only  be  used  once  and  the  car- 
penter work  must  be  of  a  high  order.  The  work  of  setting  up  the  forms 
and  of  pouring  must  be  carefully  planned  beforehand. 

Spreading  draft  tubes  are  usually  formed  of  concrete,  although  it 
is  possible  in  smaller  units  to  have  them  of  steel  plate,  stayed  at  the  bot- 
tom. One  such  installation  is  that  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  at  Dam  No.  8  on  the  Trent  Canal.  Here  White 
Hydraucone  Regainers  made  of  steel  plate  are  being  supplied  by  the 
Canadian  Allis-Chalmers  Company  for  the  three  units. 

What  amounts  to  a  survey  of  modern  draft  tube  design  is  covered 
by  a  recently  published  paper  on  "Comparative  Tests  on  Experimental 
Draft  Tubes"  by  C.  M.  Allen  and  I.  A.  Winter. 21  These  tests  were 
made  at  the  Alden  Hydraulic  Laboratory  for  the  Alabama  Power  Com- 
pany in  1922,  in  connection  with  the  Mitchell  Dam  plant.  They  covered 
twelve  models  which  are  listed  in  table  1 ,  below. 


TABLE  L— EXPERIMENTAL  DRAFT  TUBES 


Type 
Letter 

Type 

Designed  by 

F 

(~1 

Short  Petticoat. 

Built  in  Laboratory  to  represent  no  tube. 

C    1 

Quarter-Turn. 

Hydraulic  Turbine  Dept.,  Allis-Chalmers  Co. 

D 

ii            (i 

Alabama  Power  Co. 

Eccentric. 

Hydraulic  Turbine  Dept.,  Allis-Chalmers  Co. 

J 

"        Wellman-Seaver- 
Morgan  Co. 

M  ( 

" 

Alabama  Power  Co. 

A    1 

Moody  Spreading. 

LP.  Morris  Dept.,  Wm.  Cramp  &  Sons. 

B 

White  Hydraucone. 

Hydraulic  Turbine  Dept.,  Allis-Chalmers  Co. 

H 

Concentric. 

"        Wellman-Seaver- 
Morgan  Co. 

K   . 

Moody  Spreading. 

Modified  design  of  Tube  A. 

The  tests  covered  one  specific  problem  only,  but,  owing  to  the  ex- 
treme care  exercised,  the  results,  while  not  final,  are  of  considerable  value. 
It  might  be  difficult  to  say  which  tube  was  best  suited  to  the  conditions  de- 
signed for,  and  each  tube  probably  had  its  merits.  The  tests  do  show, 
however,  that  no  investigation  of  a  water  power  plant  may  be  considered 
complete  without  due  attention  being  paid  to  the  design  of  the  draft  tube- 

The  tubes  listed  in  Table  1  have  been  grouped  according  to  type. 
The  "Eccentric"  tubes,  as  their  name  implies,  are  based  on  the  concentric 
tube,  but  have  their  lower  part  moved  out  towards  the  tail  race  in  order 
better  to  meet  structural    conditions.      They  may  also    be  considered  as 
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quarter-turn  tubes  with  the  horizontal  portion  flattened  and  widened.  The 
tube  type  which  gave  the  greatest  efficiency  is  shown  in  Fig.  6,  and  the 
efficiency  curves  for  the  performances  of  these  five  tubes  are  shown  in 
Fig.    7. 

The  best  result  was  obtained  with  a  concentric  tube    (H)   with  a 
central  cone  extending  to  the  top  of  the  tube.      Tube  A  also  gave  slightly 
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better  results  with  a  high  cone.  Low  cones,  tested  with  tubes,  A,  B  and 
H  show  no  advantage  over  a  flat  plate  except  to  improve  the  character- 
istics of  the  individual  gate-opening  curves.  These  results,  no  doubt, 
indicate  that  a  high  central  cone  is  a  desirable  feature  in  a  tube  of  this 
type. 

It  was  found  in  the  case  A,  E  and  G  that  a  variation  in  the  height 
of  the  throat  opening  affected  efficiency.  Enlarging  the  bell  in  tube  A, 
and  extending  downstream  the  horizontal  discharge  opening  in  tube  E,  had 
beneficial  results.      Increasing  the  length  of  the  vertical  barrel  in  tube  M 
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made  no  appreciable  difference.  The  discharge  area  was  varied  with 
tube  L,  and  the  results  showed  that  it  was  possible  to  make  the  discharge 
area  too  large  to  secure  the  best  results. 

Fluctuations  in  draft  tube  pressure  were  found  to  increase  as  efficiency 
increased.  The  differenc  in  pressure  between  the  outer  wall  and  the  centre 
part  of  the  tube  was  measured  in  tube  A.  Due  to  the  centrifugal  force 
of  the  whirling  water,  a  piezometer  on  the  outer  edge  of  the  tube  just 
below  th  runner  recorded  a  positive  pressure  of  6  inches  of  water.  A 
centre  piezometer,  on  the  other  hand,  showed  a  vacuum  of  IVo  inches  of 
mercury. 

Of  the  quarter-turn  tubes  tested,  the  most  efficient  had  no  straight 
conical  section  at  the  top,  that  is,  the  curvature  started  at  the  top  of  the 
tube.  In  the  other  two  elbow  tubes  there  was  some  straight  section  and 
smaller  radii  of  curvature. 

In  general,  the  results  enumerated  may  be  used  to  determine  how  far 
it  pays  to  go  in  complexity  of  design,  bearing  in  mind  the  greater  expense 
and  structural  difficulty  of  the  more  complex  tubes.  The  runner  used 
throughout  the  test  was  a  lOi/2-inch  model  of  a  130-inch,  24,000  horse- 
power runner,  and  had  a  specific  speed  of  66.7.  But  tests  on  runners 
of  different  types  might  reveal  somewhat  different  results,  and  the  selection 
of  the  draft  tube  best  suited  to  each  type  of  runner  is  still  to  be  con- 
sidered a  specific  problem  in  itself. 

IV.  Present  Day  Tendencies 

The  persistent  demand  for  more  electrical  energy  has  led  those 
interested  in  hydro-electric  development  to  turn  to  every  possible  source 
for  water  power.  Where  formerly  only  visibly  high  heads  appealed  to 
the  layman  as  sources  of  power,  even  he  is  beginning  to  realize  that  the 
smallest  drop  in  a  flowing  stream  represents  energy  "running  to  waste." 
To  put  it  in  terms  of  the  equation  for  power,  i.e.  P=  QH,  where 
formerly  a  large  "Q"  or  a  large  "H,"  or  both,  were  considered  necessary 
for  an  economically  sound  development,  it  is  now  a  question  of  any  "Q" 
with  any  "H"  being  investigated  as  possibilities.  Plants  are  being  built 
now  where  ordinary  "run  of  river"  flow  would  account  for  but  a  small 
part  of  the  output  for  the  greater  part  of  the  time.  Water  is  impounded 
wherever  possible,  from  flood  season  and  from  flow  at  times  when  the 
demand  is  low,  as  on  a  Sunday.  The  water  is  then  doled  out  to  the  plant 
as  needed.  The  great  necessity  for  economy  under  such  conditions  de- 
mands flat  efficiency  curves.  In  other  words,  it  is  not  sufficient  that  an 
installation  be  remarkably  efficient  at  rated  load,  but  it  must  be  highly 
efficient  over  a  large  range  of  loads. 

Turning  to  the  curves  in  Fig.  7,  the  advantage  of  type  H  over  type 
L,  for  instance,  is  not  so  much  in  the  fact  that  type  H  reaches  88  per 
cent,  efficiency  as  against  L's  86.5  per  cent.  But,  selecting  as  a  base  an 
efficiency  value  of  85  per  cent,  the  curve  for  H  is  above  this  line  from 
0.17  to  0.23  horsepower.  L  is  only  above  from  0.18  to  0.215,  or  less 
than  60  per  cent,  of  the  range  of  H. 

Draft  tube  design  has  something  to  do  with  attaining  this  object. 
Even  when  a  runner  is  designed  to  give  perpendicular  off-flow  at  rated 
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load,  there  is  whirl  present  at  all  other  loads,  which  exist  most  of  the 
time.  This  energy  of  whirl  is  best  regained  in  a  spreading  draft  tube, 
so  this  type  is  most  suitable  where  economy  of  water  is  most  essential. 

Turning  to  the  question  of  low  heads,  the  propellor  type  runner 
which  has  been  developed  for  such  installations,  always  imparts  whirl  to 
the  water  in  the  tube,  sometimes  to  a  marked  degree.  Here  again  a 
spreading  tube  is  necessary,  even  though  it  may  not  recover  axial  velocity 
head  to  a  greater  degree  than  other  types,  because  only  a  spreading  tube 
can  abstract  efficiently  the  energy  of  whirl. 

Both  due  to  the  economy  of  water  and  better  adaptability  to  low 
heads,  the  spreading  tube  appears  to  be  supplanting  all  other  types  on 
this  continent.  Each  plant  requires  a  particular  design,  and  in  larger 
plants  the  design  is  usually  evolved  from  tests  on  a  model  runner  in  a 
laboratory.  Most  engineers,  however,  who  have  studied  the  matter  re- 
cently, express  the  view  that  it  will  be  possible  to  arrive  at  some  set  of 
rules  for  draft  tube  design  which  may  be  adapted  to  any  plant  of  which 
the  remaining  features  are  known.  So  far,  the  only  points  of  design  to 
which  evidence  leads  as  final  are  the  desirability  of  a  high  central  cone 
in  the  tube,  reaching  where  possible  to  the  hub  of  the  runner,  and  the 
setting  of  the  turbine  very  close  to  the  tail  water  level.  The  former  fea- 
ture has  been  adopted  for  Units  6,  7  and  8  of  the  Queenston  plant, 
whereas  previously  designed  units  had  a  lower  cone.  The  latter  point  is 
noticeable  in  all  recent  installations,  especially  of  low  head. 

A  horizontal  shaft  arrangement,  especially  when  the  turbine  is  direct- 
connected  to  an  electric  generator  is  of  advantage  from  the  standpoint  of 
first  cost  of  machinery,  accessibility  of  parts,  ease  of  erection  and  inspec- 
tion, and  by  reason  of  having  only  journal  bearings  in  place  of  special 
thrust  bearing. 23  Occasionally  the  possibility  of  a  return  to  the  horizontal 
type  of  setting  is  mentioned.  Should  such  a  thing  ever  appear  desirable, 
the  usefulness  of  spreading  draft  tubes  will  not  be  impaired.  There  is 
nothing  in  the  design  of  the  tubes  in  use  to-day  which  would  prevent  them 
from  acting  just  as  efficiently  if  they  were  turned  through  90°  about  the 
turbine  connection.  This  has  been  demonstrated  by  tests,  as  has  the 
fact  that  a  spreading  tube  will  operate  quite  as  efficiently  upside  down 
as  in  the  conventional  position. 

In  Europe,  the  earlier  developments  in  the  draft  tube  were  along 
much  the  same  lines  as  those  on  this  continent.  The  main  difference  is 
that  the  spreading  tube  has  not  yet  attained  the  same  degree  of  popularity 
in  Europe,  although  it  is  known  there.  With  considerable  projected  de- 
velopment on  both  continents,  however,  a  few  years  will  show  whether 
the  final  word  has  been  spoken  in  draft  tube  design. 

V.    Some  Special  Devices 

Everything  that  has  been  said  heretofore  has  related  to  inward-flow 
reaction  turbines.  A  device  called  a  "diffuser"  was  sometimes  fitted  to 
outward-flow  wheels  of  the  Fourneyron  type.  (See  Fig.  8.)  The 
diffuser  furnished  a  gradually  enlarged  passage  through  which  the  velocity 
of  the  water  as  it  left  the  wheel  was  so  gradually  reduced  as  to  enable  the 
velocity  head  to  be  utilized  in  the  wheel. 
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Impulse  wheels  cannot  be  operated  satisfactorily  under  water  and 
must  be  set  free  of  tail  water  at  all  times,  and  draft  tubes  are  not  usually 
employed.  But  as  impulse  wheels  are  used  only  under  high  heads,  the 
loss  entailed  by  keeping  the  wheels  clear  of  the  tail  water  is  inconsiderable. 
However,  the  Piatt  Iron  Works  Co.  has  applied  a  device  to  a  Girard  tur- 
bine that  is  strictly  speaking,  a  draft  tube.  (See  Fig.  9.)  A  vacuum  is 
established  and  maintained  below  the  wheel  in  such  a  manner  that  the 
water  will  not  come  in  contact  with  the  wheel.  The  water  level  is  held 
at  an  established  level  just  below  the  wheel,  which  is  thus  permitted  to 
use  the  whole  head  except  for  the  small  clearance  between  the  wheel  and 
the  water  surface  in  the  draft  tube.  This  design  has  the  disadvantage  that 
it  is  very  difficult  to  regulate  the  kvel  in  the  draft  tube  through  all  changes 
in  load  and  tail  water  level,  and  it  is  not  in  general  use  with  impulse 
wheels. 

A  device  of  which  more  may  be  heard  is  the  "Moody  Ejector  Tur- 
bine.".^ (See  Fig.  10).  This  turbine  is  designed  to  overcome  the  loss  of 
output  due  to  the  raising  of  the  tail  water  during  flood  periods  without  a 
corresponding  raising  of  the  headwater  level.  It  makes  use  of  some  of  the 
flood  water  which  would  otherwise  be  "spilled"  away.  The  apparatus 
consists  of  a  turbine  of  normal  type,  but  an  annular  opening  is  made  in  the 
wall  of  the  draft  tube  just  below  the  runner,  the  amount  of  the  opening 
being  controlled  by  a  cylinder  gate.  When  the  head  is  normal  the  gate 
is  closed  and  the  contour  of  the  draft  tube  is  unchanged.  When  the  head 
falls  off,  due  to  a  rise  in  the  tail  water  level,  the  gate  is  opened  and  a  jet 
of  water  is  allowed  to  enter  the  tube  at  high  velocity  without  passing 
through  the  runner.  The  turbine  then  operates  under  a  head  made  up  of 
two  parts;  first,  the  conventional  head  measured  from  head  water  to  tail 
water  (less  frictional  losses)  and  second,  the  "suction  head"  produced  by 
the  jet  of  water  admitted  below  the  runner. 

The  Ford  Plant  at  Troy,  N.Y.,  furnishes  an  example  of  the  versa- 
tility (if  such  a  word  may  be  used  here)  of  the  spreading  draft  tube.  It 
has  already  been  mentioned  that  such  tubes  will  operate  successfully  on  a 
horizontal  axis  or  upside  down.  But  at  Troy  there  is  a  White  Hydrau- 
cone  Regainer  fitted  to  a  large  propeller-type  runner  in  a  siphon  setting, 
which  is  designed  to  operate  under  a  head  which,  owing  to  floods  and 
tides,  varies  from  4  to  1  7  feet.  It  would  appear  safe  to  assume,  then, 
that  the  spreading  type  of  draft  tube  will  meet  any  possible  demand 
upon  it. 
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Old  School 

1901  —  1911 

That  magic  word,  "School  Spirit"  is  on  the  lips  of  every  loyal 
School  man  many  times  during  his  term  here.  Nothing  can  promote  a 
true  realization  of  what  School  spirit  means,  where  and  how  it  originated 
and  its  immense  effect  on  the  fortunes  of  everything  connected  with  School 
than  the  knowledge  of  what  those  who  have  gone  before  us  did  as  under- 
graduates. 

The  reminiscent  letter  section  of  Transactions  has  always  constituted 
some  of  its  most  interesting  pages,  and  the  letters  which  follow  are  no  ex- 
ception. We  have  been  fortunate  in  receiving  reminiscences  from  several 
men  who  "did  things"  in  their  student  days,  among  them  Mr.  A.T.  C. 
McMaster,  one  of  the  composers  of  the  "Psalm  of  Life."  The  history 
of  this  unique  song  is  something  which  every  School  man  should  know. 

But  enough  of  this  preamble!  Let  us  lose  ourselves  in  yesteryear 
and  forget  to-day  for  a  time. 


A.  T.  C.  McMaster—  '01 

Your  request  for  recollections  and  reminiscences  of  my  Class  at 
S.P.S.  makes  one  feel  that  he  should  be  either  very  old  or  very  famous. 
I  have  the  distinction  of  neither,  being  on  of  the  very  few  of  the  Class 
of  '01  still  equipped  with  a  full  head  of  hair  which  has  not  turned  gray. 

But  why  has  this  not  been  general?  Probably  because  '01  was 
early  recognized  as  the  hardest  working  Class  that  had  entered  S.P.S. 
for  many  years.  And,  of  course,  those  who  work  hard  must  play  hard, 
with  the  result  that  we  were  strongly  represented  on  the  School  and 
'Varsity  football  and  hockey  teams  by  such  men  as  "Doc"  Jackson, 
John  Henry,  and  "Biddy"  MacLennan,  and  had  such  skilful  fencers 
as  George  Bertram,  Dave  Forkers  and  Billy  Duff  to  bring  cups  and 
medals  to  the  School. 

Among  the  well-remembered  incidents  of  our  time  will  be  the  Battle 
of  the  Racks,  in  which  we  carried  off  the  bicycle  racks  from  the  Arts 
and  the  Meds.  on  several  occasions,  in  spite  of  their  superior  numbers. 
After  one  of  these  scraps,  when  we  had  captured  and  tapped  some  of  the 
big  chaps  of  one  of  the  other  faculties,  I  was  writing  it  up  as  School 
Editor  for  "Varsity,"  and  saying  some  things  that  I  feared  might  make 
it  disagreeable  for  Dean  Galbraith,  whom  we  all  greatly  respected.  So  I 
took  my  copy  in  to  "Johnny  G."  and  showed  him  what  I  had  written, 
telling  him  I  would  revise  it  if  he  thought  wise.  But  he  just  laughed 
heartily  and  said  to  go  ahead  and  print  it,  but  to  be  certain  he  had  not 
seen  it. 

There  was  always  a  lot  of  fun  when  the  tap  was  running,  and  for 
many  years  the  plaster  was  off  the  ceiling  in  the  basement  of  the  old  red 
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school  where  one  triumphal  passage  was  stayed  but  an  instant  as  a  long 
arm  was  reached  up  and  pulled  down  a  gas  jet  and  its  connecting  pipes 
and  plaster. 

It  was  in  our  final  year  that  Professor  (now  Principal)  Hutton 
caused  the  Psalm  of  Life  at  S.P.S.  to  be  written.  This  was  due  to 
his  berating  the  writer  because  the  School  had  only  a  yell  and  no  special 
song  to  sing  like  the  other  faculties  had  on  the  occasion  of  the  conferring 
of  a  degree  on  the  then  Duke  of  York  (now  His  Majesty  King  George). 
But  that  night,  with  Dave  Forkers,  Max  Sauer  and  the  writer,  the  Psalm 
had  birth,  and  the  School  had  its  song  for  the  special  Convocation,  which 
was  held  in  the  East  Hall  of  University  College,  the  largest  room  then 
available. 

A  further  incident  of  that  same  occasion  was  when  Sir  Wilfred 
Laurieer,  urged  by  the  student  body  on  the  lawn  for  a  speech,  made  one 
of  his  best  ones.     He  said  simply,  "Gentlemen,  this  is  not  my  show." 

It  was  in  our  time  that  the  School  became  of  age  and  celebrated 
this  event  by  becoming  the  Faculty  of  Engineering  of  the  University  of 
Toronto. 

It  was  also  in  our  time  that  the  growing  pains  began  which  took 
their  first  outward  form  in  the  Mining  Building  for  which  we  memoria- 
lized those  in  power  in  Queen's  Park.  But  ever  as  the  Faculty  has 
grown  we  come  back  to  the  old  red  school  and,  in  the  terms  painted  by 
vandal  hands  upon  its  steps  one  Hallowe'en,  we  greet  it  "Home,  Sweet 
Home." 

Yours  sincerely, 

A.  T.  C.  McMASTER. 


E.  W.  Oliver— '03 


I  have  your  letter  of  the  1st  inst.,  requesting  a  few  memories  of 
the  days  when  I  was  a  student  at  the  School.  I  use  the  word  student 
with  some  hesitation,  as  the  only  one  there  now  who  would  permit  the 
use  of  the  word  is  Professor  C.  H.  C.  Wright.  His  interest  in  the  use 
of  the  term  would  be  entirely  confined  to  the  draughting  room,  as  I  know 
that  he  thought  that  back  about  two  hundred  years  ago  some  of  my 
ancestors  had  some  ability  on  a  drawing  board. 

When  I  arrived  at  the  School  the  first  person  to  cause  a  chill  to 
run  down  my  back  was  our  good  old  friend  "Prof."  Graham.  However, 
I  was  comforted  by  finding  myself  standing  next  to  Peter  Gillespie,  who 
wanted  to  know  what  my  name  was  and  the  name  of  the  fellow  beside 
me.     My  first  impression  was  that  Peter  was  the  Chaplain  of  the  School. 

To  enumerate  the  many  incidents  between  that  time  and  my  gradua- 
tion, involving  "scraps,"  "lockouts,"  paying  fines  and  atonements  of 
various  natures,  would  involve  me  and  some  others  who  are  now  regarded 
as  respectable  citizens,  in  a  recital  of  sin  and  degradation  that  I  am  sure 
President  Falconer  would  suppress  because  it  was  before  the  present 
Christian   Era  introduceed  by  him.      However,    I   wouldn't  have  missed 
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it  for  anything — it  broadens  one  wonderfully.  Thoughts  of  those  days 
bring  to  mind  many  affairs  which  would  precipitate  strife  in  Europe  to- 
day, in  which  parts  were  played  by  Biddy  McLennan,  Baldy  Campbell, 
Alf.  Burwash,  Bob  Bryce,  Gig  Ramsey  and  that  wonderful  character, 
the  late  Fred  Miller,  whose  death  was  a  terrific  blow  to  all  who  knew  him. 

Then  came  our  post-graduate  year,  in  which  we  had  five  students, 
consisting  of  John  McFarlane,  Peter  Gillespie,  Norman  Wilson,  J.  C. 
Gardner  and  myself.  I  remember  one  day  we  were  running  a  test,  and  I 
was  on  a  tank  near  the  ceiling  in  blue  jeans  and  none  too  clean,  when 
one  of  the  boys  announced  that  a  young  lady  wished  to  see  me.  Up  to 
that  time  a  lady  had  never  been  nnown  to  enter  the  doors  of  the  School, 
and  I  was  naturally  not  inclined  to  believe  them.  However,  I  finally 
came  down,  and  sure  enough  a  very  beautiful  young  lady  was  there. 
Someone  had  told  her  that  I  could  get  her  tickets  for  the  Ruby  dance. 
Yes,  she  went  to  the  dance. 

The  staff  of  the  School  at  that  time  was  composed  of  a  very  fine 
set  of  men.  I  shall  always  look  back  with  great  pleasure  on  my  asso- 
ciation with  them.  Without  extolling  them  individually,  the  three  senior 
members,  Dr.  Galbraith,  Dr.  Ellis  and  Dr.  Coleman,  were  men  of  such 
outstanding  ability  that  anyone  would  feel  proud  to  have  had  the  privi- 
lege of  being  a  student  under  them. 

While  I  am  not  following  the  profession  of  Engineering  now  as  a 
vocation,  I  will  always  regard  my  student  days  spent  at  the  School  with 
great  affection. 

Yours  truly, 

E.  W.  OLIVER, 

Manager,  Canadian  National  Railways,  Electric  Lines. 


W.  J.  Smither— '04 

Replying  to  your  request,  I  take  pleasure  in  recalling  a  few  of  the 
incidents  occurring  during  my  student  days,   1901-05,  at  the  Old  School. 

The  class  of  1904,  entering  the  Old  School  in  the  Fall  of  1901, 
were  soon  initiated  into  the  form  of  warfare  carried  on  between  the  Meds. 
and  School.  Early  in  October  1901  the  famous  flagpole  scrap  took 
place  between  School  and  Meds.  I  say  famous  for  it  was  "some  scrap," 
and  our  present  King,  then  Duke  of  York,  was  the  cause  of  it  all.  Of 
course  it  was  something  like  the  story  of  "The  House  that  Jack  built." 
Had  the  Duke  of  York  not  been  coming  there  would  have  been  no  flag- 
pole erected. 

The  Duke  of  York  with  his  wife,  the  present  Queen,  was  making  a 
tour  of  the  British  Colonies  and  was  to  visit  Toronto.  The  University  of 
Toronto  made  preparations  to  confer  on  him  the  Degree  of  L.L.D.,  and 
in  these  preparations  a  nice  new  flagpole  was  erected  on  the  lawn  in  front 
of  the  Biological  Building,  from  which  the  royal  standard  could  be  flown. 
The  Duke  was  to  enter  the  University  grounds  from  College  Street  by 
the  roadway  which  then  ran  directly  to  that  street.  Well,  the  flagpole 
was  placed  in   front  of  the   Biological   Bldg.,   and  the  next  morning,   all 
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that  remained  of  that  pole  on  the  Meds.   ground  was  a  stump  showing 
some  clever  axe  work. 

The  main  part  of  the  pole  was  standing  in  front  of  the  old  School 
on  School  ground,  this  being  the  proper  place  for  it,  so  School  thought, 
but  the  Meds.  naturally  disagreed  with  us  and  so  a  scrap  was  off  to  a 
nice  start.  First  the  Meds.  tried  to  take  the  pole  back,  but  we  held  the 
pole  and  in  order  to  keep  it  for  sure  took  it  down  and  placed  it  in  the 
basement.  Meds.  sent  us  a  challenge  to  fight  it  out  on  the  front  lawn, 
and  there  we  lined  up  with  the  pole.  At  least  it  was  a  pole  but  not  the 
original  one  for  by  this  time  the  University  authorities  had  commandeered 
the  flagpole.  School  got  another  pole  about  thirty  feet  long  to  serve 
in  the  scrap. 

"Johnny"  and  Dean  Reeves  of  Medicine  did  everything  possible 
to  prevent  the  fight  by  exxhortations,  threats,  and  promises.  They  at 
last  promised  the  gift  of  a  Cup  to  be  played  for  yearly  in  Football 
this  being  the  move  to  stop  all  scraps  in  the  future.  All  their  efforts 
proving  futile  the  scrap  was  started  by  the  Meds.  rushing  in  on  School 
who  held  the  pole.     Of  course  School  won,  but  Meds.  got  the  pole. 

We,  the  class  of  '04  being  the  poor  innocent  freshies  found  the 
School  all  locked  up  after  the  scrap,  so  we  had  to  find  our  way  home 
without  hats,  coats  or  keys  etc.,  which  we  had  left  in  the  School  for  safe 
keeping.  Our  torn  clothes  and  covering  of  mud  caused  a  great  deal  of 
embarrassment  for  ourselves  and  amusement  to  those  whom  we  met. 

The  session  1902-03  was  a  great  athletic  year  for  S.P.S.  We 
captured  six  championships  these  being  as  follows: — 

Individual   Inter-college  championship  by  W.R.   Worthington. 

Mulock  Cup. 

Jennings  Cup. 

Senior  Inter-College  Association   Football   Championship. 

Intermediate   Inter-college  Association   Football   Championship. 

Inter-college  Track  Team  Championship. 

In  those  days  all  students  turned  out  for  the  games  or  it  meant 
painting  and  the  tap  for  those  who  did  not. 

Our  Annual  Dinners  were  a  big  event  in  those  days.  A  special 
Committee  was  elected  to  run  the  Dinner  and  it  was  always  a  hot  election, 
for  the  Committee  entertained  the  guests  the  day  of  the  dinner.  Our 
guests,  who  were  representatives  from  all  Colleges  and  Universities  in 
Toronto,  also  from  Queens  and  McGill,  were  driven  around  the  city  in  a 
tally-ho,  given  a  lunch  at  Mc  Conkey's  and  taken  to  Shea's  for  the 
afternoon.  They  were  then  well  looked  after  until  the  Dinner,  and  so 
tuned  up  to  give  us  a  good  speech. 

It  was  in  the  Fall  of  1903  that  we  had  the  great  vote  by  ballot, 
as  to  whether  our  dinners  should  be  wet  or  dry. 

The  Engineers'  Corps  was  started  in  1901.  It  was  known  as 
Number  2  Company  and  was  under  then  Captain,  now  Colonel  W.R. 
Lang.     The  rest  of  the  Company  were  all  School  men. 

On  Saturdays  we  would  have  Field  Days,  along  the  Humber  River 
building  a  bridge  with  poles  and  ropes  across  the  stream.  One  of  our 
best  stunts  was  tying  a  cow  and  extracting  the  milk  for  our  lunch. 
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When  I  look  back  to  my  Student  days  at  the  Old  School  I  see  so 
many  outstanding  events  that  time  or  space  will  not  allow  me  to  repeat 
them. 

Yours  truly, 

W.  J.  SMITHER,  1904. 


T.  R.  Loudon— '05 

To  pick  and  choose  from  the  events  of  a  decade  of  University  life 
in  order  to  relate  them  to  a  critical  reader  might  well  be  the  task  of  an 
author  who  wished  to  write  a  volume.  And  if  the  writer  in  the  following 
condensed  article  appears  to  deal  with  that  which  to  the  very  serious 
minded  may  now  seem  frivolous,  there  remains  the  execuse  that  at  gather- 
ings and  reunions  of  those  same  senior  graduates,  it  is  the  re-enacting  of 
such  events  in  wordy  tale  that  constitutes  of  joy  of  the  meeting.  What 
graduate  who  holds  the  memory  of  his  University  career  dear  but  who 
thinks  of  some  escapades  as  the  binding  cement  of  friendships  formed  in 
those  days  when  lectures  palled  and  the  thought  of  exams  raised  the  red 
mists  of  terror. 

Then  at  the  risk  of  being  accused  by  one's  colleagues  of  sympathy 
with  riot  and  disorder,  the  writer  cannot  refrain  from  comparing  unfavor- 
ably the  present  day  "Initiation"  with  the  far  pleasanter  relations  that  ex- 
isted in  the  past  between  the  serious  minded  Sophmore  and  the  innocent 
Freshmen.  True,  it  is  that  nothing  of  an  organized  plan  as  to  time  and 
place  of  meeting  was  ever  followed  in  the  olden  times,  and  the  numbers 
that  constituted  a  quorum  were  very  elastic.  Indeed,  many  very  pleasant 
events  took  place  between  groups  of  five  or  six  who  happened  to  meet  in 
a  friendly  spot — as  for  instance  on  the  occasion  after  which  the  windows 
of  one  of  the  basement  rooms  in  the  old  "School"  building  were  strongly 
barred   with   steel    rods. 

For  it  seems  that  some  of  the  disputants  fearing  official  intervention 
with  their  labours  of  explaining  the  workings  of  a  tap  to  a  few  freshmen, 
locked  the  door  of  the  room.  But  so  much  noise  did  they  make  that  a 
member  of  the  Faculty,  when  no  notice  was  taken  of  the  demand  to  un- 
lock the  door  (no  one  inside  being  able  to  hear  the  request)  ordered  the 
door  broken  open.  The  contestants,  however,  suddenly  realizing  their  peri- 
lous state  during  a  lull  in  the  battle,  quietly  stole  out  the  window  amid 
the  noise  of  the  breaking  lock,  and  so  some  say,  came  around  to  help  the 
storming  party  and  remained  to  express  great  amazement  when  finally  no 
one  was  found  in  the  room!  Bars  were  placed  on  the  windows  after  this, 
but  the  birds  had  flown  and  the  cage  has  never  caught  others. 

The  great  increase  in  numbers  at  the  University  as  time  went  on 
has  been  the  undoing  of  all  such  little  "affairs';  for  it  has  been  known 
to  happen  that  having  finished  with  one  another,  the  members  of  a  com- 
paratively small  dispute  have  combined  and  gone  afar  into  foreign  lands 
and  waged  war  on  too  large  a  scale  to  escape  "official"  notice.  Such 
an   event   was   staged   on    March    17,    1904,    when    the   whole    "School" 
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went  to  the  rescue  of  a  few  of  its  innocent  second  year  members  who 
had  been  waylaid  in  the  Main  Building,  and,  so  it  was  said,  were  being 
subjected  to  indignity!  A  truthful  historian  must  perforce  relate  that  these 
same  "Innocents"  were  accused  of  having  used  "green  ink"  to  decorate 
some  of  their  Arts  companions,  but  of  this  one  really  cannot  say,  as  the 
evidence,  if  any,  must  have  been  obliterated  in  the  ensuing  fray!  Such 
a  battle  as  was  staged!  Water  is  said  to  have  flowed  six  inches  deep 
out  the  main  door!  As  to  the  correctness  of  this,  the  writer  cannot  say 
— not  having  measured  the  stream;  but  certain  it  is  that  fines  were  event- 
ually paid  for  the  disappearance  of  about  four  lines  of  fire  hose,  so 
that  perhaps  some  budding  hydraulic  engineer  may  be  able  to  calculate 
whether  or  not  the  discharge  of  these  in  the  building  could  have  produced 
the  stream  mentioned! 

With  the  increased  registration  also  passed  another  pleasing  event 
that  characterized  "school"  life  at  the  early  part  of  this  period;  namely, 
the  Annual  Excursion,  ^hen  the  whole  undergraduate  body  visited  each 
year  one  of  such  outside  centres  as  Niagara  Falls,  Buffalo,  Peterborough, 
etc.,  where  a  profitable  day  would  be  spent  inspecting  the  manufacturing 
and  engineering  interests 

There  is  at  the  present  time  a  secondary  battle  cry  to  the  old  "Toike 
Oike"  which  emphasizes  the  fact  that  the  ensemblage  are  Engineers  and 
can  do  sundry  thin**  to  forty  helpings  of  liquid  refreshments,  etc.  This 
"yell,"  while  it  is  not  the  particular  property  of  "Toronto,"  first  made 
its  presence  felt  during  the  procession  from  Rosedale  Field  to  the  King 
Edward  Hotel  after  the  memorable  1  1-9  last  minute  victory  of  the  "To- 
ronto" ruby  team  over  the  invincible  Ottawa  Rough  Riders.  As  usual, 
the  large  majority  of  the  head  of  the  improptu  parade  were  "School" 
men,  and  this  "yell"  broke  out  time  and  again  and  has  never  been  in  dis- 
use since,  even  in  spite  of  the  present  difficulties  of  obtaining  the  where- 
withal to  accomplish  the  boast  contained  therein. 

Seriously  speaking,  the  great  event  of  this  period  was  the  re-organiza- 
tion of  the  University  in  1907  when  the  School  of  Practical  Science  be- 
came the  Faculty  of  Applied  Science  and  Engineering,  manifesting  in  the 
greater  University,  the  spirit  of  one,  the  memory  of  whom  shines  now 
and  evermore — the  late  Dr.  John  Galbraith,  founder  of  the  "School." 
About  this  time  the  increase  in  registration  was  beyond  the  capacity  of 
the  buildings.  The  present  Mining  and  Mill  buildings  were  the  first 
to  be  provided  and  since  then  the  remaining  buildings  have  come  one  by 
one — generally  well  behind  the  demand  in  point  of  time. 

Did  the  undergraduate  of  this  period  have  as  "good  a  time,"  as  the 
saying  goes,  and  did  he  receive  the  same  training  as  his  present  day 
brother?  To  answer  this  question  would  require  wisdom  beyond  the 
present  day  limits;  certain  it  is  that  the  "old  grad"  always  says,  No!  but 
since  the  writer  has  no  intention  of  being  called  an  "old"  grad,  his  only 
reply  is  that  the  present  day  student  has  far  better  facilities  for  having  a 
good  time,  as  witness  Hart  House.  As  regards  education,  there  are 
fewer  facilities  for  personal  contact  between  student  and  professor  now, 
although  there  is  more  and  better  equipment  in  laboratories. 

THOS.  R.  LOUDON. 
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A.  D.  LePan— '07 


07 — magic  term  to  that  favoured  200  who  started  at  the  "Old 
School"  in  1 904  with  the  opportunity  of  finishing  their  diploma  heat  in 
'07  and  their  degree  final  in  '08.  At  this  time  a  student  could,  by  fooling 
the  examiners,  obtain  a  diploma  at  the  end  of  three  years  and  proceed 
forth  as  "Grad.  S.P.S."  About  this  time  the  diploma  was  abolished. 
Strange,  but  I  think  we  have  always  rather  considered  ourselves  of  the 
vintage  of  '07  rather  than  '08.  I  suppose  it  was  the  enthusiasm  of  the 
old  "School"  spirit  which,  perhaps  at  that  early  stage,  had  hardly  been 
transferred  to  its  foster  mother,  the  University.  Times  have  changed 
somewhat  since  that  period  and,  while  the  "Schoolman"  of  to-day  has 
lost  nothing  of  his  love  for  the  "Old  School"  he  has  included  a  loyalty 
to  the  University.  It  is  well  that  this  is  so.  "Daughter,  am  I  in  my 
mother's  house  but  mistress  in  my  own"  perhaps  very  well  explains  it.  It 
might  be  urged  that  the  "Schoolmen"  have  not  always  subscribed  to  the 
first  part  of  the  quotation. 

When  I  say  that  '07  was  the  most  worth  while  year  that  ever  hon- 
oured the  "School"  by  its  presence,  I  am  saying  what  every  man  will  say 
of  his  own  year.  Isn't  this  rather  a  striking  tribute  to  the  friendship  formed 
during  those  four  wonderful  years?  Perhaps,  for  the  great  majority,  the 
most  wonderful  years  in  life.  What  limitless  possibilities — what  power — 
what  assurance — what  importance — in  our  own  eyes.  Just  one  illustra- 
tion : 

One  beautiful  spring  morning  Dr.  Ellis  arrived  a  few  minutes  late 
for  a  10  o'clock  lecture  in  the  Mining  Building.  The  class  had  been 
passing  time  by  "passing  him  back"  and  were  caught  with  the  goods  in 
the  air.  To  enable  the  lecturer  to  quietly  admonish  the  guilty — those 
caught — in  his  own  fatherly  way  the  class  was  dismissed.  Satan  cer- 
tainly found  mischief  for  those  400  idle  hands  for  they  immediately  went 
out  and  started  an  engagement  with  Meds.  that  lasted  till  3  p.m.  when 
both  sides  decided  to  call  it  a  day. 

Meantime,  the  umpires,  the  Faculty,  in  deciding  what  prize  to  award 
the  winner  and  the  looser,  closed  the  buildings  against  us  so  that  their 
deliberation  should  be  not  be  disturbed.  I  am  afraid  we  did  not  treat 
the  umpires  in  the  most  approved  manner.  We  returned  to  the  old  Gym 
and  went  into  conference.  Our  wrongs — real  and  imaginary — were  dis- 
cussed and,  believing  that  the  best  defence  is  to  attack,  we  drew  up  cer- 
tain conditions — I  think  ten — that  the  Faculty  would  have  to  meet  before 
we  would  return.  I  have  forgotten  what  these  conditions  were  and  per- 
haps it  is  better  so  but,  for  ten  days,  unmolested,  we  met  every  morning 
in  our  own  convention  hall  and  every  afternoon  I  suppose  those  who  had 
the  necessary  money  went  to  a  show. 

But  a  wise  Faculty  saved  us  from  ourselves.  Dean  Galbraith  was 
more  than  a  great  engineer.  He  understood  human  nature.  What  did 
he  do?  Call  in  the  police,  convene  the  Caput  and  fire  us  all?  Not  at 
all.  He  received  our  ultimatum  and  said  very  little.  I  can  imagine  though 
that  in  his  wisdom  he  smiled.  For  ten  days  we  were  left  pretty  much 
alone  and  allowed  to  blow  off  steam  till  we  could  no  longer  operate  the 
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safety  valve.  Our  temperature,  having  come  to  normal,  we  were  allowed 
to  continue  the  study  of  our  chosen  profession  on  the  Faculty's  terms. 

Although  not  attacked  we  felt  rather  proud  of  having  held  our  posi- 
tion for  ten  days.  Had  we  not  defied  the  Faculty  and  got  away  with  it? 
Some  Class!  Our  vanity  was  rather  shattered  when  Dean  Galbraith, 
at  our  Graduating  Dinner,  confided  to  us  that  his  class  had  been  out  for 
three  weeks. 

Perhaps  I  have  over  emphasized  what,  after  all,  was  a  very  un- 
important episode  in  the  life  of  this  class.  We  were  not  always  foolish. 
Some  worked  all  the  time  and  all  worked  some  of  the  time.  Perhaps  those 
who  got  the  most  out  of  their  four  years  worked  a  good  deal  of  the  time 
but  found  time  for  play  and  active  interest  in  Faculty  Organizations  and 
their  fellows.  After  all,  the  rubbing  process  is  an  important  one  in  a 
University  education. 

And  what  of  '07  to-day?  Here,  there  and  everywhere.  In  the 
power  plant,  in  the  bush,  in  the  mines,  in  the  factory.  But  wherever  they 
meet  there  is  a  thrill,  a  smile  of  welcome,  and  a  hearty  hand  grasp.  Nor 
is  this  joy  of  acquaintance  confined  to  students.  Dean  Galbraith  and  the 
late  Dr.  Ellis,  both  princes  among  men,  who  ruled  us  wisely  and,  being 
strong,  understood  our  weaknesses?  And  to  those  who  still  labour,  we 
extend  the  hand  of  appreciation  and  friendship. 

A.  D.  LEPAN. 


T.  H.  Hogg—  '07 

The  Class  of  '07  entered  the  Old  School  in  the  Fall  of  1904  with 
the  largest  attendance  to  that  date.  If  I  remember  rightly,  the  number 
was  around  225,  one  of  the  largest  years  that  has  ever  entered  in  the 
Faculty  of  Applied  Science,  and  while  many  fell  by  the  wayside,  the 
graduating  year  was  a  large  one. 

Most  of  us  will  have  a  very  vivid  recollection  of  the  "Amen  Corner" 
and  its  activities.  The  members  of  that  group  are  pretty  well  scattered. 
"Coo"  Cowper,  of  Welland,  is  in  Ottawa;  Jack  Wilson,  Freddy  Rob- 
ertson and  Jimmy  Garrow  in  Toronto,  "Biddy"  Anderson  was  killed 
overseas  in   191  7. 

Reminiscences  of  the  class  of  '07  would  not  be  complete  without  a 
reference  to  Jack  Stiles.  Jack  was  one  of  the  older  men  of  the  year; 
a  man  of  strong  personality,  with  great  ability  in  presenting  his  ideas  on 
the  public  platform.  Jack  initiated  the  first  debating  club  of  the  School, 
which  is  still  being  carried  on.  He  was  also  one  of  the  leaders  along 
with  A.D,  Le  Pan,  Ireland  and  Frank  Ewart,  not  to  mention  Les. 
Rannie  and  "Duckie"  Quance,  in  the  famous  '07  rebellion  against  the 
authorities,  when  the  whole  Class  were  on  strike  for  a  period  of  a  week. 
The  cause  of  the  strike  originated  in  certain  doings  of  "Red"  Hutton, 
who  is  now  located  in  Hamilton  with  the  Dominion  Power  &  Transmission 
Company.  Stiles  is  out  of  engineering  now,  and  is  head  of  the  Boy 
Scout  organization  in  Canada. 
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The  publication  of  "Applied  Science"  was  initiated  in  the  year  1907 
under  the  able  managership  of  K.A.  McKenzie,  who  had  been  President 
of  the  Engineering  Society  in  '06.  The  issue  of  the  "Transactions"  in 
monthly  form  was  a  very  weighty  step  for  the  Engineering  Society  to  take, 
and  while  the  early  years  were  very  successful,  later  it  was  found  impos- 
sible to  carry  on  the  work,  and  I  note  that  now  the  Engineering  Society 
has  reverted  to  the  original  yearly  "Transactions." 

During  the  first  two  years  of  the  Class  we  had  Dean  Galbraith  with 
us,  and  we  all  remember  with  deep  affection  his  gentle  personality  and 
many  lovable  traits.  In  the  last  year,  however,  he  was  absent  practically 
for  the  whole  session,  on  the  Royal  Quebec  Bridge  Commission;  Dr. 
Ellis  acting  as  his  representative  as  Dean.  The  executive  of  the  Engin- 
eering Society  of  '08  was  composed,  among  others,  of  Andy  Kinghora, 
Herman  Hyland  and  Archie  Wilson.  This  was  the  year  in  which  Sir 
Robert  Falconer  became  President  of  the  University,  and  from  which 
time  the  School's  association  with  the  University  began  to  draw  much 
closer.  The  Students'  Council  was  organized  in  this  year,  and  I  under- 
stand that  this  organization  is  now  doing  a  great  work  in  tying  together 
the  various  faculties  and  in  handling  student  discipline  throughout  the 
University.  There  have  been  many  changes  in  the  staff  since  that  time. 
Dean  Galbraith,  shortly  after  graduating  of  '07,  passed  on.  and  later 
Dean  Ellis.  John  McGowan  has  retired  from  the  staff,  and  many  new 
and  younger  men  have  been  added. 

The  University  residnces  were  being  built  in  1908,  and  I  had  the 
pleasure  of  being  the  first  house  master  of  the  North  residence  on  its 
opening  in  1 909,  when  I  held  the  position  of  demonstrator  along  with  Bill 
Swan  in  the  Department  of  Applied  Mechanics. 

The  Class  of  '07  attended  the  School  at  the  transitory  period  between 
the  Old  School  days  and  its  present  close  association  with  the  University, 
as  the  Faculty  of  Applied  Science  and  Engineering. 

T.H.  HOGG 

Hydraulic  Engineer. 


And  so  they  have  spoken!  Their  exxperiences,  their  scraps,  their 
daring  escapades,  have  been  perhaps  more  like  our  own  than  were  those 
of  earlier  graduates,  but  in  reality  this  only  serves  to  show  the  gradual 
change  in  University  Life,  which  must  change,  even  as  all  things  change. 

For  their  generosity  we  thank  the  writers, — may  their  future  remin- 
iscences be  ever  happy  ones! 
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The  "Old  Red  School" 


The  Mechanical  Building 


The  Dean's  Message 
of  1924 


This  issue  of  "Applied  Science"  marks  another  year's  pro- 
gress in  the  history  of  the  Engineering  Society.  The  officers  and 
members  of  the  Society  and  those  having  the  publication  in  charge, 
are  to  be  congratulated  on  the  excellence  of  the  programme  for 
the  year,  and  in  the  form  in  which  the  papers  are  published. 

The  manner  in  which  the  interest  of  the  members  has  been 
sustained  throughout  the  year,  not  only  in  the  Society,  but  in  the 
various  Clubs  composing  it,  indicates  a  true  appreciation  of  the 
efforts  of  those  responsible  for  the  subjects  and  for  their  presenta- 
tion, and  is  a  tribute  to  those  graduates  and  other  members  of  the 
profession  who  have  been  good  enough  to  come  here  to  address 
the  Society. 

At  this  stage  in  the  Country's  development  many  of  the  sub- 
jects treated  are  of  vital  importance,  and  it  is  fortunate  that  the 
members  of  the  Society  have  had  the  opportunity  to  hear  these 
addresses,  and  will  now  have  the  advantage  of  having  them  in 
permanent  form. 

The  Engineering  Society  is  to  be  complimented  on  such  an 
excellent  year  in  all  respects,  and  may  this  good  work  and  success 
continue. 

(Sgd.)     C.  H.  Mitchell, 

Dean. 
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Editorial 


April,  1921,  was  the  date  of  the  first  Annual  "Transactions 
and  Year  Book  of  the  Engineering  Society"  as  it  is  known  to  the 
student  of  to-day.  This  year  the  fourth  of  the  new  cycle  is  sub- 
mitted to  the  Undergraduates  and  all  subscribing  Graduates. 

In  composing  the  book  an  effort  has  been  made  to  include 
all  papers  presented  before  the  Society.  All  these  were  not  avail- 
able, due  chiefly  to  the  fact  that  the  addresses  were  for  the  most 
part  extemporaneous^  A  goodly  part  of  the  technical  section  is 
devoted  to  papers  other  than  the  above.  For  these  we  are  deeply 
indebted  to  the  authors.  Members  of  the  Staff  have  been  par- 
ticularly generous  both  in  the  matter  of  writing  papers,  and  in 
an  advisory  capacity. 

The  "Old  School  Section"  has  been  continued  to  cover  an- 
other ten  years.  General  opinion  seems  to  be,  however,  that  more 
recent  graduates  do  not  consider  their  reminiscences  of  sufficient 
value  to  have  them  published.  Thus  the  number  of  letters  re- 
ceived for  the  three  years  of  this  section's  existence  has  decreased 
proportionally  as  the  dates  have  been  brought  up  nearer  our 
own  ken. 

A  record  of  activities  throughout  School  for  the  last  year 
occupies  slightly  less  than  half  the  book.     This  is  the  more  personal 

93 


in 
2 

O 

H 
O 

ha 


%    2       •£ 


M 


H     H   J 

g  c  o  o  o  gto  g      i    ."35 


s^  I<. 


s   § 


•x 


ha   k    £ 


- 


'X 


<    Oh 


94 


95 

part  of  the  publication  in  the  contents  of  which  every  student 
should  be  interested,  inasmuch  as  he  has  played  a  real  part  in 
School  life.  To  the  Graduate  the  Year  Book  is  a  year's  history 
of  the  "Little  Red  School"  which  ever  remains  dear  to  him. 

Since  "Transactions"  is  a  summary  of  all  School  events  of 
the  year,  it  necessarily  appears  when  the  student  is  burning  the 
midnight  oil  for  nearly  the  last  time  before  vacation.  Some  may 
even  receive  it  in  time  to  give  their  copy  but  a  cursory  glance 
before  packing  it  up  for  the  homeward  journey. 

But  no  matter  when  it  is  read,  or  where,  it  is  our  hope  that 
every  man  will  find  in  "Transactions"  something  which  interests 
him,  for  after  all  graduates  and  students  alike  are  members  of  the 
Engineering  Society;  "Transactions"  is  the  official  organ  of  the 
Society,  and  as  such  is  their  book — may  it  please  them. 


SCHOOL— ITS  INFLUENCE 

That  School  has  an  influence  which  appeals  to  the  highest 
and  noblest  in  men,  no  one  will  deny.  Fair  play  and  justice  to 
everyone  is  the  very  essence  of  the  manner  in  which  all  activities 
are  carried  out,  whether  they  be  tactics  on  the  gridiron  or  ar- 
rangements for  a  "Stunt"  night. 

When  did  this  influence  which  has  resulted  in  School  "spirit" 
originate?  Was  it  not  in  those  men  who  first  entered  School, — 
men  of  vision  who  after  training  here  went  out  into  the  world 
and  built  as  they  alone  knew  how  to  build!  How  much  we  owe 
to  these  men  and  to  all  the  graduates  since  that  time  we  do  not 
know,  but  of  this  we  are  certain,  that  the  road  has  been  well 
paved,  and  it  is  up  to  us  to  profit  by  their  experience. 

This  influence  has  made  us  put  every  ounce  of  our  strength 
into  the  work  at  hand.  It  has  developed  team-play,  that  most 
essential  element  in  any  organization.  It  is  not  always  easy  to 
pull  cheerfully  with  the  other  fellow,  but  here  where  we  are  all 
pulling  for  the  same  goal,  the  difficulties  are  relatively  few.  Out 
in  the  business  world,  however,  they  are  very  real  problems,  and 
it  is  men  with  team  play  experience,  with  an  analytical  type  of 
mind,  who  are  being  sought  to  solve  them. 


THE  MAILING  LIST 

After  a  lapse  of  a  year  it  has  been  decided  to  charge  a  small 
subscription  price  for  "Transactions."  While  the  Engineering 
Society  approves  the  idea  of  sending  copies  gratis  to  all  graduates 
who  may  desire  them,  it  does  not  feel  that  it  is  able  to  do  this 
tinder  the  present  conditions.  Fifty  cents  is  no  great  sum,  and  it 
is  thought  that  all  graduates  who  retain  an  interest  in  "School" 
and  its  associations  will  be  willing  to  pay  this  for  our  Annual 
Publication. 
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The  formation  of  a  complete  mailing  list  has  been  started 
this  year.  Cards  have  been  sent  out  to  one-third  of  all  graduates, 
starting  with  2T3.  Another  750  cards  will  be  mailed  next  year, 
and  by  April  1926  it  is  hoped  that  a  complete  subscription  list 
will  be  on  hand. 


THE  ENGINEERING  SOCIETY 
ANNUAL  DINNER 

Once  again  Hart  House  was  the  scene  of  the  Annual  Dinner  of 
the  Engineering  Society,  the  34th  in  the  series.  The  policy  of  the 
Committee  in  preferring  Hart  House  to  a  down-town  food  factory  was 
vindicated  in  no  uncertain  way.  After  the  smoke  and  fumes  cleared  away, 
no  less  a  person  than  "Pat"  Wingfield  was  heard  to  remark  that  he  was 
just  as  pleased  with  the  34th  dinner  as  with  numbers  30  to  33  inclusive. 

The  purveyors  of  nourishment  at  Hart  House  tried  to  excel  them- 
selves in  an  effort  to  prove  that  a  real  dinner  could  be  obtained  there,  and 
met  with  a  good  measure  of  success.  May  they  proceed  to  even  higher 
achievements  in  the  future. 

The  "paying  guests,"  the  student  body  in  general,  were  present 
in  goodly  numbers,  and  were  well  supported  by  members  of  the  Faculty. 
Everyone  present  was  in  high  spirits,  some  even  as  high  as  two  and  one- 
half  per  cent.  Full  justice  was  done  to  many  choruses  which  lent  them- 
selves to  an  accompaniment  of  blows  with  knives  on  the  indestructible 
crockery  of  Hart  House. 

The  entertainment  provided  was  of  the  usual  high  order,  and  the 
Committee  are  grateful ,  to  those  who,  with  song  and  verse,  filled  in  the 
spaces  between  courses,  or  between  speeches.  It  is  not  too  much  to  say, 
however,  that  the  toast  list  was  responsible  for  much  of  the  attractiveness 
of  the  programme.  Toasts  to  the  University,  the  Faculty,  the  Profession 
and  the  Sister  Societies  were  proposed  by  Doug.  Dow,  Tommy  Kingston, 
Paul  White  and  Jack  Dymond,  and  replied  to  by  Professor  Young, 
Dean  Mitchell,  Professor  Loudon  and  nobody  respectively.  The  opera- 
tion of  the  curfew  law  unfortunately  prevented  the  representatives  of 
McGill,  Queen's,  and  R.M.C.  from  replying,  much  to  their  delight,  but 
much  to  the  regret  of  their  hosts.  It  might  be  well  here  to  advise  next 
year's  Dinner  Committee  to  lay  in  an  ample  stock  of  time  or  else  to  hear 
from  these  welcome  visitors  earlier  in  the  evening. 

In  addition  to  the  listed  speechifying,  the  assembled  multitude  were 
so  fortunate  as  to  hear  a  splendid  fatherly  talk  from  Mr.  D.  B.  Hanna, 
formerly  head  of  the  Canadian  National  Railways.  His  address  con- 
tained exactly  the  right  proportions  of  sound  advice,  reminiscence,  wit 
and  brevity,  and  was  muchly  appreciated.  The  Engineering  Society 
would  like  Mr.  Hanna  to  consider  himself  "one  of  us"  on  sinvlar  oc- 
casions in  the  future. 
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The  hard-working  committee  deserve  the  thanks  of  all  those  who 
profited  by  their  efforts.  It  is  to  be  hoped  that  future  committees  will  try 
to  do  even  better,  if  they  can,  and  furnish  an  unending  series  of  dinners, 
at  which  those  lucky  enough  to  be  able  to  attend  will  feed  well,  sing 
well,  and  listen  appreciatively,  and  from  which  the  same  lucky  ones  will 
go  away  satisfied  that  School  is  good  for  many  such  an  occasion  in  years 
to  come. 

"AMONG  THOSE  PRESENT." 


THE  ENGINEERING  SOCIETY  ANNUAL 
AT  HOME 

The  annual  "At-Home,"  February  22nd,  presented  many  new 
features  this  year,  as  well  as  a  few  neew  problems.  Hart  House  was  the 
scene  of  the  festivities,  but  the  weather  was  against  us,  several  heavy  falls 
of  snow  making  the  roads  in  and  around  the  University  absolutely  im- 
possible. School  men,  however,  cannot  be  beaten  even  by  the  weather, 
and  turned  out  in  parties  of  twenty  on  half-hour  shifts  for  most  of  the 
afternoon  previous  and  on  the  day  of  the  dance,  and  cleared  Hoskin 
Avenue,  which  was  nearly  two  feet  deep  with  snow.  From  the  resi- 
dences to  Queen's  Park  and  down  to  the  east  entrance  Hart  House — 
nearly  a  quarter  of  a  mile  of  roadways — was  shovelled,  making  ample 
parking  space  for  everyone. 

Of  course  it  was  a  success,  though  a  few  were  frightened  away  by 
the  snow.  As  is  usual  in  Hart  House,  the  decorations  were  the  big 
problem,  and  the  committee  spared  no  effort  to  make  them  a  success.  All 
the  halls  and  passages  were  decorated  with  colored  lights,  S.P.S.  shields 
and  streamers  of  tinted  tissue.  The  gymnasium  was  the  crowning  fea- 
ture, with  its  cleverly  arranged  false  ceiling  and  border  of  festoons  and 
large  shields  representing  all  our  own  faculties  as  well  as  all  our  visitors. 
The  programmes  were  rather  odd,  being  fan  shape,  but  the  greatest 
novelty  of  the  evening  was  the  presentation  to  each  girl  of  a  small  boquet 
of  roses  and  narcissus,  for  the  distribution  of  which  we  are  very  gratefull 
to  the  patronesses. 

W.  E.  CARSWELL,  First  Vice-President. 


SCHOOL  NIGHT  AT  HART  HOUSE 

School  men  maintained  their  reputation  on  the  evening  of  January  29 
when  they  staged  the  second  Annual  School  Night  in  Hart  House;  the 
success  of  the  evening  demonstrated  the  ability  of  school  men  to  organize 
and  carry  to  a  successful  conclusion  undertakings  in  which  organization 
and  completeness  of  detail  were  then  important  features. 
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The  first  school  night  held  a  year  ago  was  a  huge  success,  and  it 
was  felt  that  to  make  it  a  greater  success  this  year  preparations  should  be 
made  early  in  the  year;  so  at  the  first  Engineering  Society  Executive  meet- 
ing in  the  fall  term  a  chairman  was  appointed  to  complete  an  organization 
to  arrange  a  programme  for  the  event,  this  organization  to  be  responsible 
to  the  Engineering  Society.  After  serious  consideration  the  committee  de- 
cided to  follow  the  aims  of  the  originators  of  this  form  of  entertainment 
for  the  student  body,  in  that  their  would  be  no  charge  of  admission  and 
that  the  attendance  be  strictly  limited  to  members  of  the  Engineering 
Society,  the  members  of  the  staff  and  a  limited  number  of  graduates. 

On  January  29  Hart  House  was  Wide  Open 

An  ultra  modern  play,  entitled  "Insomnia,"  written  and  directed  by 
Jack  Dymond  and  presented  by  an  all  star  school  cast  was  shown  in  Hart 
House  Theatre.  In  presenting  this  play  the  author  assumed  the  role  of 
a  prophet  and  by  means  of  the  play  depicted  conditions  as  they  will  exist 
in  our  University  thirty  years  hence.  "Insomnia,"  the  leading  lady,  played 
by  Ralph  Kerr,  is  the  ultra  modern  girl,  who  is  registered  in  the  Faculty 
of  "Gold  Diggers"  at  the  University.  In  this  future  faculty  the  girls  are 
no  longer  bored  with  the  study  of  moderns,  but  devote  their  entire  time 
to  the  study  of  cosmetics,  attitudes  and  other  ways  of  attracting  the  male. 
The  hero  of  the  play  is  the  ultra  modern  youth  registered  in  the  Faculty 
of  "Rugby,"  who  is  putting  himself  through  college  by  engaging  in  the 
hazardous  occupation  of  running  cigarettes  across  the  border  to  the  south, 
our  neighbors,  by  following  the  present  trend  of  reform  have  banned  the 
deadly  weed.  A  chorus  of  eight  male  females  gave  a  demonstration  of 
a  scene  in  the  "Gold  Digger's"  laboratory  and  sang  the  "Gold  Digger's" 
chorus.      The  play  was  clever,  well  presented  and  well  received. 

An  excellent  programme  was  presented  in  the  Music  Room.  Stewart 
Muirhead  was  successful  in  securing  the  services  of  five  talented  musicians 
who  each  gavea  fifteen  minute  performance.  These,  combined  with  two 
sections  of  the  stringed  instrument  club,  provided  musical  entertainment 
which  was  well  received  by  a  large  and  appreciative  audience. 

Many  of  the  best  athletes  of  the  University  and  the  city  were  seen 
in  action,  the  gymnasts  of  the  University  and  Central  Y.M.C.A.  gave  a 
classical  gymnastic  display  and  a  burlesque  with  clowns,  the  performance 
was  repeated  once.  In  the  tank,  University  College  and  School  staged  a 
game  of  water  polo.  Mr.  Van  Valkenburg  gave  a  spectacular  exhibition 
of  fancy  diving  after  the  polo  game.  To  climax  the  tank  performance 
a  competition  of  canoe  tilting  was  staged.  This  feature  proved  a  fitting 
and  exciting  climax  to  an  excellent  exhibition. 

Not  being  content  with  showing  the  different  departments  of  Hart 
House  in  full  swing,  the  years  and  clubs  operated  a  number  of  side  shows 
along  the  corridors  and  in  the  common  rooms  of  the  south  wing,  which 
would  rival  a  modern  circus.  Here,  barkers  competed  with  each  other  in 
attracting  people  to  witness  the  features  which  were  being  presented — 
nigger  ball  throwing  stunts  and  miniature  bowling  alleys  for  those  who 
wished  to  win  valueless  prizes  by  feats  of  physical  skill;  an  art  gallery 
and  museum  for  those  who  wished  to  feast  their  eyes  on  beautiful  paint- 
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ings  and  modelled  forms;  a  radio  concert  from  all  parts  of  the  world; 
famous  imported  musicians  dispensing  jazz  music  and  parodies  for  those 
who  wished  a  modern  form  of  entertainment;  the  followers  of  Sir  Oliver 
Hodge  were  mystified  by  the  physic  power  of  the  recently  discovered  ani- 
mal, "Delphi  Oracle,"  who  with  aid  of  its  keeper  and  the  use  of  fluores- 
cent tubes,  induction  spark  coils  and  other  products  of  inventive  genius, 
was  able  to  answer  any  question  pertaining  to  the  living  or  the  dead. 

Refreshments  were  served  in  the  great  Hall  and  in  the  alcove  op- 
posite the  S.E.  door.  Hot  dogs  and  coffee  were  on  order  in  the  great 
hall  and  liquid  refreshments  were  dispensed  in  the  alcove,  here  the  chemi- 
cal club  with  the  aid  of  an  array  of  stills  and  vats  gave  an  exhibition 
of  the  manufacture  of  the  forbidden  fluid,  but  alas!  all  that  was  served 
to  the  mob  that  surged  around  was  harmless  orange  crush.  In  the  alcove, 
Eskimo  pies  were  also  served  and  the  public  were  shown  the  secret  process 
of  manufacture  of  this  frozen  product.  A  row  of  jars  containing  choco- 
late, milk  and  sugar  and  a  hopper  full  of  wrappers  were  arranged  over  a 
mysterious  machine.  When  a  purchaser  wished  a  pie  and  placed  a  ticket 
in  the  operator's  hand  a  full  fledged  Eskimo  pie  was  ejected  automatically 
from  the  machine.  This  booth  was  very  original  and  well  directed,  and 
great  credit  is  due  to  Mr.  Bayley  and  the  Chemical  Club  for  its  origina- 
tiond  and  operation. 

There  was  not  a  dull  moment  in  the  whole  evening.  Before  the 
programmes  in  either  the  theatre  or  music  room  were  concluded,  dancing 
was  going  on  in  the  big  gym.,  the  Stringed  Instrument  Club  orchestra  sup- 
plying the  music.  Immediately  afterwards  the  great  hall  was  cleared  and 
here  Bill  Turner  and  hi  orchestra,  composed  largely  of  schoolmen,  lead 
the  dancers  who  were  reluctant  to  leave  when  the  rules  of  the  House 
said  "Quit"  at  once  o'clock. 

Great  credit  is  due  to  many  men  who  took  an  active  part  in  the 
organization,  and  owing  to  the  large  number  (over  a  hundred)  space  will 
permit  the  personal  mention  of  only  a  few.  Stan  Coulter  performed  heroic 
feats  when  he  beat  back  the  mob  that  swarmed  about  him  to  secure  tickets 
tor  their  friends.  Eric  Taylor  successfully  fed  the  gathering  in  the 
Great  Hall.  "Red"  Williamson,  with  his  traffic  squad,  handled  the 
large  crowd  in  a  commendable  way  and  at  no  time  during  the  evening 
was  there  congestion  in  any  portion  of  the  building,  and  to  Hugh  Mc- 
intosh goes  the  credit  of  carrying  out  successfully  the  publicity  required  in 
connection  with  the  event. 

W.  J.  W.  REID,  Chairman. 


THE  SCRAP 

Wednesday,  the  19th,  was  one  of  those  snappy  March  days  with 
a  bright  sun  shining  and  an  invigorating  breeze  playing  over  the  front 
campus.      But  this  is  not  all,  it  was  election  day  at  University  College! 

About  once  a  year  the  men  from  that  gray  old  pile  of  stones, 
diametrically   opposite   S.P.S.,    allow   a     certain     publication    called     the 
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"Once-in-a~  While"  to  uncover  its  face  for  the  world  to  gaze  on.  Now, 
this  fact  we  do  not  deplore,  but  what  did  get  our  bearded  quadruped  was 
a  reference  to  the  alleged  methods  of  electioneering  recently  employed  by 
the  candidates  for  office  in  both  the  Med  and  Science  campaigns. 

It  is  needless  to  deny  these  mis-statements  because  every  embryo 
engineer  and  would-be-doctor  knows  their  falsity.  In  a  word,  things  were 
ripe  for  a  scrap. 

Ten  a.m.  found  the  clans  gathered  discussing  methods  of  procedure 
to  be  used  on  the  renegade  faculty  across  the  way.  Evidently  embold- 
ened by  the  cries  of  encouragement  from  the  between-lecture  crowd 
stationed  at  the  East  Entrance  of  the  Engineering  building,  the  Meds 
sallied  forth  across  the  campus.  When  they  had  proceeded  three-quarters 
of  the  distance,  two  very  strange  things  occurred;  happenings,  indeed, 
which  have  not  been  heard  of  before  or  since,  namely,  a  sturdy  crowd 
of  engineers  rushed  out  and  joined  forces  with  Meds  and,  which  is  more 
wonderful  to  relate,  a  contingent  of  Arts  actually  came  out  to  meet  them. 

Quickly  squelching  these  men,  our  troops  marched  on  toward  the 
main  entrance  of  U.C.,  only  to  find  the  gates  closed  and  the  doors  locked. 
By  this  time  many  Schoolmen  had  joined  the  melee  and  in  the  next  few 
minutes  what  looked  like  the  German  army  before  Verdun  came  around 
from  the  side  door.  With  all  the  impetuous  gallantry  of  cavaliers  of  the 
Middle  Ages  they  swooped  down  on  the  besiegers,  and  the  battle  began. 

On  and  on  they  fought,  rolling  in  the  mud,  neither  side  with  much 
advantage,  although  the  practical  faculties  were  outnumbered.  Many 
heads  and  faces  were  given  excellent  mineralava  ba'.hs  and  many  clothes 
were  dirtied  and  torn  beyond  repair.  However,  Arts  were  not  without 
their  glory,  that  is,  with  regard  to  the  outward  sign.  Their  colors  were 
forced  on  them  so  to  speak.  Briefly,  as  a  Med  put  it,  "We  carried 
'em  down  an'  painted  'em  up." 

Shortly  before  eleven  things  slackened  and  School  and  Meds  and 
Arts  formed  a  snakeline,  parading  around  the  campus  and  Queen's  Park 
with  the  intention  of  entering  the  Parliament  Buildings  and  demanding 
the  repeal  of  the  O.T.A.  When  upon  the  steps  of  that  august  edifice, 
they  were  recalled  to  the  fight  by  seeing  it  in  progress  anew.  Then  began 
a  battle  for  place  at  the  entrance  to  University  College.  This  ended  with 
mostly  School  men  holding  the  coveted  places,  as  a  number  of  photographs 
testify.  Then  the  call  of  the  inner  man  for  a  well  earned  luncheon  got 
the  better  of  the  contestants'  pugnacity,  and  gradually  they  dispersed  and 
that  great  event,  the  Scrap  of   1 924,  passed  into  history. 
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The  Fighters  at  the  Main  Doer  of  University  College 


Engineering  Society  Election 
Results 


President  J.  F.  MlLLlCAN 

Is*  Vice-President W.  I.  Turner 

2nd  Vice-President E.  R.  COMPLIN 

Treasurer C.  K.  Lally 

Secretary  R.  B.  ROCHESTER 

Curator H.  Vernon 

Chairmen  of  Clubs 

Civil  Club A.  J.  Hill 

M.  &  M.  Club W.  R.  Chowen 

M.  &  E.  Club C.  M.  Crossgrove 

Chemical  Club  A.  D.  MORTON 

Debating  Club  A.  D.  TuRNBULL 

Architectural  Club W.  H.  STEELE 

Athletic  Association 

President  A.   W.  JECKELL 

Vice-President  A.  A.  SoMERVILLE 

Sec-Treasurer    C.  A.   Morrison 

4th  Year  Representative  V.  D.  E.  STRICKLAND 

3rd  Year  Representative  H.  P.  RUGGLES 

2nd  Year  Representative  G.   B.  SMITH 
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Fourth  Year. 


Third  Year. 


Year  Executives 

President   T.    E.    BlNGHAM 

Vice-President  Tie  betw.   PERRY  &  RaTz 

Sec-Treasurer  B.  V.   KlNG 


President   R.    E.    SMYTHE 

Vice-President   R.    M.    GoODERHAM 

Sec. -Treasurer   H.    L.    NoRMAN 


Second   Year 


President W.  H.  M.  Laughlin 

Vice-President  W.   A.   NlCHOLS 

Sec-Treasurer   W.    E.    WEAVER 


Y.M.C.A.  Executive 

President  W.  J.   CAMERON 

Vice-President  E.    G.    DAVIES 

Sec-Treasurer R.   P.   QuANCE 


2T4  Permanent  Executive 

President  J.   M.    DYMOND    (Acclamation) 

Vice-Presidents    W.    A.    OsBOURNE 

W.  A.  Becker 
G.  H.  Robertson 
Sec-Treasurer  T.  M.  S.  Kingston 


School  Representatives  on  the  Hart  House 
Committees 

House A.     D.    TURNBULL 

Hall V.  B.  King 

Library K.   R.   SoMERVILLE 

Music  D.  S.  Lloyd 

Billiard    A.    E.    BEamen 
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THE  MECHANICAL  AND  ELECTRICAL 

CLUB 

The  activities  of  the  club  throughout  the  past  year  has  been  largely 
in  undertakings  which  have  been  completed  in  a  comparatively  short  time, 
with  one  exception.  The  Club  has  had  the  use  of  a  cushion  at  the  Varsity 
Rink  two  hours  a  week,  for  games  between  the  various  years  in  the  de- 
partments concerned. 

The  short,  disconnected  accounts  of  the  various  functions  which  fol- 
low, really  cover  the  history  for  the  year. 

The  annual  trip  to  Queenston  and  Chippawa  was  a  complete  suc- 
cess as  usual.  The  inspection  of  the  huge  power  plant,  dinner  in  the 
building,  a  visit  to  the  intake  at  the  head  of  the  canal,  the  Ontario  Power 
Company's  intake  and  plant  made  up  the  schedule  for  the  day.  As  usual 
the  boys  provided  entertainment  for  both  themselves  and  the  regular  pas- 
sengers on  the  boat,  going  over  and  coming  back. 

On  December  1  1  st,  the  Annual  Smoker  was  staged  in  the  Lecture 
Room  at  Hart  House.  Mr.  Duncan,  a  consulting  engineer  from  the  city, 
gave  a  very  interesting  talk  on  boilers,  touching  all  types.  Moving  pic- 
tures, songs  by  Prof.  Allcut,  John  Dymond  and  the  complete  "ensemble," 
capped  off  by  the  usual  "sandwich  and  a  beer"  in  the  Great  Hall  all 
helped  to  makea  very  enjoyable  evening. 

Since  January  15  th  was  the  date  set  for  the  senior  hockey  team  to 
meet  the  Hamilton  Tigers  in  their  own  stamping  ground,  the  Chemical 
and  M.  and  E.  Clubs  ran  a  combined  trip  to  the  Ambitious  City  on 
that  date,  to  the  number  of  over  250.  Through  the  whole-hearted  co- 
operation of  the  Hamilton  Chamber  of  Commerce,  as  represented  by  their 
secretary  Mr.  Healey  and  his  assistant,  Mr.  MacLean,  the  whole  day 
was  a  complete  success.  The  Chamber  of  Commerce  provided  free  trans- 
portation throughout  the  day,  and  luncheon  at  noon,  beside  making  ar- 
rangements to  see  some  of  the  plants  which  it  would  have  been  otherwise 
impossible  for  us  to  visit.  The  party  was  split  up  in  groups,  visiting  the 
following  plants  at  different  times:  The  Canadian  Westinghouse  Co.,  Can- 
adian Porcelain  Co.,  Standard  Underground  Cable  Co.,  Frost  Steel  and 
Wire  Co.,  Imperial  Cotton  Co.,  Steel  Company  of  Canada,  International 
Harvester  Co.,  Proctor  &  Gamble  Soap  Works,  and  the  Graselli  Chemi- 
cal Co.  The  luncheon  at  noon  at  the  Royal  Connaught,  besides  being  a 
most  enjoyable  meal,  enabled  the  officers  of  the  Chamber  of  Commerce 
and  the  professors  to  say  a  few  words,  between  the  songs  and  yells,  seated 
about  the  round  tables.  The  final  and  possibly  the  most  pleasing  part  of 
the  trip  was  due  entirely  to  "Captain  Lou,"  whose  team  put  the  Tigers 
at  the  small  end  of  a  4-1   score  at  the  hockey  game  in  the  evening. 

The  last  outing  was  at  Oshawa,  where  about  1  00  of  the  two  upper 
years  were  the  guests  of  the  General  Motors.  The  plant  of  the  Pedlar 
People  was  visited  in  the  morning,  and  the  General  Motors  in  the  after- 
noon.     Between  these  two  very  interesting  tours  the  group  was  tendered 
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a  luncheon  of  no  mean  proportions  by  the  General  Motors,  who  are  cer- 
tainly to  be  thanked  for  their  splendid  arrangements  for  the  day. 

Thus  stands  the  M.  and  E.  Club.  It  is  to  be  hoped  that  in  the 
future  it  may  be  even  more  useful  in  the  various  phases  of  the  "School" 
life  into  which  it  enters. 

HUGH  J.  PUGSLEY. 


THE  MiNiNG  AND  METALLURGICAL 

CLUB 

The  opening  of  the  fall  term  again  brought  together  the  seasoned 
"miners"  and  "metallurgists,"  and  with  them  a  good  quota  of  unsea- 
soned ones. 

The  first  general  meeting  of  the  Club  was  held  in  the  form  of  a 
smoker  at  Hart  House  during  October.  This  meeting  was  more  of  a 
"get  together  one"  than  those  generally  convened,  the  members  renewing 
old  friendships  and  making  new  acquaintances.  Several  men  related  their 
summer  experiences  for  the  benefit  and  amusement  of  the  Club.  The 
Freshmen  introduced  themselves  individually  and,  after  proving  to  the 
satisfaction  of  the  members,  thaat  they  possessed  some  latent  talent,  were 
duly  admitted  to  the  Club  membership. 

In  November  a  dinner  was  enjoyed,  at  which,  Mr.  R.  A.  Bryce 
spoke  on  "the  Development  of  a  Prospect."  Mr.  Bryce  gave  a  very  in- 
structive and  interesting  talk  which  was  illustrated  by  many  personal 
touches.  We  endeavoured  by  changing  to  this  form  of  a  meeting  to  bring 
the  members  of  the  club  and  the  staff  into  closer  relationship,  in  this  re- 
spect Professors  Haultain,  Guess,  Dyer,  Ellis  and  King,  who  were  pres- 
ent, heartily  co-operated. 

At  a  second  dinner  in  January,  Mr.  P.  G.  Kiely,  of  Kiely  and 
Smith,  stock  brokers,  spoke  on  the  "Relation  of  the  Stock  Exchange  to 
the  Mining  Industry."  Mr.  Kiely's  address,  in  addition  to  giving  a  few 
sidelights  on  the  financial  end  of  mining,  outlined  several  sane  principles 
of  mining  finance  and  investment,  which  if  followed,  would  tend  to  min- 
imize the  degree  of  speculation  in  this  class  of  stock.  This  interesting 
address  called  forth  much  discussion. 

At  a  meeting  of  the  Club  in  February,  Professor  H.  E.  T.  Haul- 
tain  gave  a  short  address  and  showed  his  latest  slow  motion  pictures  on 
"Ball  Paths  in  Ball  Mills."  These  pictures  were  very  interesting  and 
illustrated  the  value  of  research  in  mining  engineering. 

The  lack  of  experience  in  public  speaking  of  the  club  members  was 
very  evident,  so,  throughout  the  second  term  weekly  informal  discussion 
groups  were  instituted.  Where  many  embryorators  gave  vent  to  their 
views  on  such  world  wide  problems  as  the  O.T.A.,  Co-Education,  Social- 
ism, etc.,  with  no  benefit  to  the  subjects  but  considerable  benefit  to  the 
speakers. 
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We  desire  to  express  our  appreciation  to  the  officers  and  members  of 
the  C.I.M.  and  M.  for  the  privilege  of  attending  the  meetings  of  the  To- 
ronto Branch,  also  for  their  invitation  to  attend  the  annual  general  meet- 
ing at  Toronto  in  March.  At  the  latter  meeting  several  of  the  club  mem- 
bers had  the  pleasure  of  helping  on  their  service  committee. 

The  last  meeting  of  the  club  was  called  to  allow  the  candidates  for 
the  presidency  of  the  Mining  and  Metallurgical  Club  to  speak  on  their 
respective  qualifications. 

In  conclusion,  I  wish  to  take  this  opportunity  of  thanking  the  execu- 
tive for  their  co-operation  and  the  club  as  a  whole  for  its  support.  In  the 
coming  year,  W.  R.  Chowen  has  been  chosen  chairman  and  under  his 
direction  we  predict  a  successful  year. 

K.  C.  GRAY. 


seeking  riches' 


THE  CIVIL  CLUB 

The  time  draws  near  when  the  executive  of  the  Civil  Club  must 
hand  over  their  duties  and  responsibilities  to  those  who  are  chosen  to  carry 
on  the  work  of  the  club  in  the  "Old  Red  School  House." 

The  Club's  activities  for  the  year  commenced  on  November  20th 
with  a  trip  to  Hamilton.  There  were  enough  cars  owned  by  members 
of  the  Club  to  make  it  possible  to  go  by  motor  and  about  90  members 
took  the  trip.  The  first  plant  visited  was  that  of  the  Hamilton  Bridge 
Co.  Here,  the  party  were  able  to  see  the  various  operations  required  in 
a  structural  plant,  from  the  time  the  steel  enters  the  shop  until  it  leaves 
as  a  finished  product  ready  for  erection.  Through  Mr.  Palmer,  chief 
engineer  of  the  Bridge  Company,  we  were  able  to  visit  the  Hamilton  By- 
products Co.,  under  erection  by  the  Solvay  Coke  Co.,  and  there  learn 
something  of  the  manufacture  of  illuminating  gas,  and  the  by-products  ob- 
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tained.  After  having  lunch,  the  crowd  gathered  at  the  plant  of  the  Steel 
Company  of  Canada.  Here  Prof.  Young  and  the  guides  were  kept  busy 
answering  questions,  as  we  viewed  the  various  operations  from  the  blast 
furnace  to  the  open  hearth  furnaces,  the  blooming  mill,  the  rolls  and 
finally  to  where  the  finished  products  were  stocked  or  shipped. 

The  first  technical  meeting  was  held  on  Tuesday  afternoon,  Dec. 
4th,  in  C-22,  when  Mr.  Thos.  Taylor,  bridge  engineer  of  the  City  of 
Toronto,  delivered  an  address  on  "Miscellaneous  Problems  in  Bridge 
Engineering"  and  illustrated  his  remarks  with  slides  of  the  Bloor  St.  Via- 
duct and  the  new  Gerrard  St.  Bridge. 

The  Club  Smoker  was  held  in  Hart  House  on  January  23rd.  The 
evening's  entertainment  started  with  an  indoor  ball  game  between  the  4th 
and  2nd  years,  in  which  the  seniors  were  victorious.  The  meeting  then 
continued  in  the  East  Common  Room,  where  the  2nd  year  orchestra  en- 
tertained the  crowd.  Ted  Emerson  and  "Monty"  Laughlin  gave  several 
vocal  duets,  while  Tommy  Kingston  rendered  "Henry  VIII."  in  his  own 
characteristic  style.  Prof.  Gillespie  spoke  on  the  meaning  of  the  word 
"Engineer,"  and  after  refreshments,  the  crowd  dispersed. 

At  the  "Schol  Stunt  Night"  on  January  29th,  the  Club  provided 
a  miniature  bowling  alley  for  the  amusement  of  the  crowds,  and  some 
record  scores  were  turned  in. 

The  final  meeting  of  the  Club  was  held  on  the  afternoon  of  Feb. 
27th  in  C-22,  when  Mr.  G.  P.  Graham,  the  representative  of  the  "As- 
phalt Association,"  spoke  on  the  "Use  of  Bitumens  in  Road  Construc- 
tion," illustrating  his  address  with  slides  and  moving  pictures. 

In  conclusion,  I  wish  to  thank  the  Executive  for  their  co-operation 
and  efforts  and  the  members  for  their  support  which  were  prime  factors 
in  contributing  to  the  success  of  the  Civil  Club  during  the  past  session. 

WM.  H.  CAMPBELL, 

Chairmaan. 


THE  INDUSTRIAL  CHEMICAL  CLUB 

The  Industrial  Chemical  Club  was  forced  for  this  year  to  curtail 
it's  activities  owing  to  the  loss  of  the  grant  from  the  Engineering  Society, 
and  the  maintaining  of  a  low  membership  fee,  so  that  every  Chemical 
might  belong  to  his  Club. 

The  first  meeting  of  the  Club  took  place  in  Hart  House  when  the 
executive   for     the    year  were    elected.       The     following    members    were 
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elected: — Hon.  President,  Prof.  J.  Watson  Bain;  Hon.  Vice-President, 
Prof.  E.  T.  R.  Ardagh;  Vice-President,  Ralph  Kerr;  Sec.-Treas.,  J.  M. 
Jeffrey;  4th  Year  Rep.,  J.  A.  Dow;  3rd  Year  Rep.,  A.  D.  Morton,  2nd 
Year  Rep.,  W.  D.  Adams;  1st  Year  Rep.,  G.  R.  Connor;  Curator, 
M.  R.  Feely. 

Previous  to  the  election  of  the  officers,  the  members  attended  a  meet- 
ing of  the  Society  of  Chemical  Industry,  where  they  heard  an  exceptionally 
interesting  paper. 

The  annual  Fall  Dinner  of  the  Club  was  held  at  Hunts.  The 
speaker  was  Mr.  Sherman,  of  the  Illinois  Tool  Works,  who  delivered  a 
very  interesting  talk  on  the  Heat  Treatment  of  High  Speed  Steel.  During 
the  dinner  song  sheets  were  passed  around,  and  under  the  capable  leader- 
ship of  Ralph  Kerr,  the  singing  was  heard  as  far  south  as  King  St. 

The  main  activity  of  the  year  was  the  combined  trip  of  the  M.  &  E. 
Club  and  the  Chemical  Club  to  Hamilton,  travelling  "de  luxe"  in  a 
special  train.  The  Chemicals  visited  the  plants  of  the  Steel  Company  of 
Canada,  Grasselle  Chemical  Company  and  Proctor  and  Gambles. 

The  City  of  Hamilton  outshone  themselves  in  treating  the  Clubs  to  a 
fine  luncheon  at  the  Royal  Connaught,  and  providing  free  transportation 
around  the  City.  The  crowning  event  of  the  trip  was  the  victory  of 
Varsity's  Hockey  Team  over  Hamilton  that  evening. 

An  event  appreciated  by  the  4th  Year  members  was  the  fine  dinner 
given  them  at  the  Society  Chemical  Industry's  meeting  as  guests  of  Mr. 
Scharman  of  the  British  American  Oil  Company. 

The  next  event  was  as  guests  of  the  Arts  Chemical  Club  at  their 
smoker  in  the  Chemistry  Building.  The  speaker  was  a  well  known  school- 
man, Mr.  Gaby,  of  the  Hydro  Electric,  who  spoke  on  Hydro  Develop- 
ment. The  members  were  afterwards  treated  to  a  fine  display  of  eatables, 
served  by  the  fair  sex. 

Not  to  be  outdone  the  Chemicals  invited  the  Arts  to  be  their  guests 
at  a  smoker  held  in  C  22,  when  Mr.  Scharman,  the  speaker  of  the  evening, 
showed  some  exceptionally  fine  movies  on  the  Oil  Industry.  As  guests 
also  of  the  Chemical  Club,  were  twenty  members  of  the  staff  of  the  British 
American  Oil  Company.      Eats  were  afterwards  served  in  Hart  House. 

The  final  event  of  the  year  was  the  Annual  Dinner  at  the  Prince 
George.  After  the  music  supplied  by  Ralph  Kerr  and  "Lily"  MacCel- 
lan,  assisted  by  the  members,  an  open  discussion  was  held  on  a  variety  of 
subjects. 

The  meeting  was  then  turned  over  to  Mr.  A.  D.  Morton,  the  Presi- 
dent, for  next  year. 

H.  N.  Baker, 

President. 


Architecture 


:mr 


The  opening  of  the  fall  term  saw  the  gang  gathered  together  and  the 
old  atelier  (highbrow  for  draughting  room)  once  more  began  to  buzz  with 
conversation  and  rock  with  song.  Truly,  some  of  the  most  familiar  faces 
were  lacking,  having  graduated  by  different  routes,  but  lo,  what  are  these 
verdant  creatures  furtively  creeping  around,  trying  to  appear  so  wordly 
wise  and  efficient?  Some  eight  youths  and  one  maiden  signed  on  for  the 
four  year  cruise  in  the  unchartered  seas  of  architectural  design  and  verily, 
they  were  green. 

The  boys  quickly  settled  down  to  good  steady  work,  and  the  familiar 
windows  of  the  studio  soon  began  to  wink  forth  their  message  of  industry 
during  the  evenings,  a  beacon  to  poor,  idle,  misguided  souls  of  the  other 
departments  lost  on  the  waters  of  the  front  campus. 

Early  in  the  fall,  the  club  in  conjunction  with  Professors  Wright 
and  Jeffreys,  switched  their  indoor  freehand  work  to  outside  sketching,  and 
once  a  week  until  cold  weather  set  in  the  club  could  be  seen  up  the  Don, 
out  at  the  Humber,  or  up  on  the  bluffs  at  Scarboro,  industriously  making 
the  color  fly  to  good  or  bad  effect,  chiefly  good,  we  hope.  Then  around 
the  camp  fire  we  would  gather  and  many  a  poor  puppy  found  a  glorious 
end  in  satisfying  the  ravenous  appetite  of  the  embryo  architect. 

In  spite  of  imitations  the  freshmen  did  not  seem  to  lose  their  bumpti- 
ousness to  the  required  degree,  and  many  a  merry  minute  was  spent  in 
introducing  them  to  their  lowly,  and  sometimes  dampish,  estate. 

The  first  meeting  of  the  club  was  held  at  the  Five  Sisters  Tea 
Rooms  on  November  27.  After  worshipping  at  the  shrine  of  "roast 
chicken,  the  club  had  the  pleasure  of  welcoming  Prof.  A.  W.  McConnell 
back  after  a  year's  leave  of  absence  in  Europe.  Mr.  J.  M.  Lyle,  our 
honorary  president,  and  one  of  Toronto's  foremost  architects,  also  ad- 
dressed the  club,  giving  us  a  few  thoughts  on  how  to  take  our  training, 
and  on  employment  after  graduation.  Prof.  McConnell  reported  himself 
as  being  very  pleased  with  the  work  done  so  far  this  year  and  hoped  it 
would  continue.  Mr.  E.  R.  Arthur,  the  new  member,  of  our  staff,  spoke 
briefly,  and  hoped  his  stay  with  us  would  be  long  and  pleasant,  a  hope 
heartily  reciprocated  by  every  member  of  the  club.  The  first  year  then 
entertained  the  club  to  a  few  enticing  samples  of  their  oratory  and  song. 
The  Architectural   Club   quartette   made   its   first   public   appearance   and 
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charmed  the  listeners  with    their    harmony  and    humour.      After    Prof. 
Wright  had  said  a  few  words  the  meeting  adjourned. 

The  next  dinner  again  took  place  at  the  "Five  Sisters"  shortly  after 
Christmas.  The  speaker  of  the  evening  was  Mr.  Horwood,  of  the  well 
known  firm  of  architects,  Horwood  and  White.  Mr.  Horwood  gave  a 
very  interesting  talk  on  "Inspection  and  Specifications,"  illustrated  with 
many  experiences  in  his  own  career.  This  talk  gave  us  some  insight  into 
the  many  and  various  problems  that  confront  the  architect  and  the  import- 
ance of  having  plans  and  specifications,  give  all  necessary  information 
clearly  and  concisely.  The  quartette  again  favoured  us  with  two  numbers, 
and  after  Mr.  Horwood  had  showed  the  meeting  a  copy  of  his  own  speci- 
fications the  club  adjourned. 

On  March  1  8,  the  club  gathered  once  more  to  dinner  at  Hart  House. 
This  meeting  was  a  farewell  dinner  to  Prof.  A.  W.  McConnell,  who, 
after  twenty  years  of  faithful  service  to  the  department,  had  resigned  to 
enter  the  business  world  in  England.  After  a  toast  to  Prof.  McConnell 
had  been  drunk  a  small  presentation  from  the  members  of  the  club  was 
made.  Prof.  McConnell  replied,  saying  how  hard  it  was  to  sever  con- 
nections with  a  work  one  loved  and  had  devoted  his  life  to,  and  hoped 
the  department  would  continue  to  thrive  as  it  had  from  the  time  he  had 
joined  the  staff  when  it  was  a  mere  infant,  up  to  the  present  time  when  it 
is  a  thriving  and  healthy  youth.  Prof.  McConnell  wished  everyone  the 
best  of  success  and  happiness,  and  extended  a  hearty  invitation  to  the 
members  to  visit  him  when  in  England.  Prof.  McConnell  leaves  with 
best  wishes  for  health,  happiness,  and  success  in  the  future,  mixed  with 
very  genuine  sorrow  at  his  departure  from  the  University.  Prof.  Madill 
told  us  of  his  visit  to  Europe  during  the  winter  and  gave  us  his  impressions 
of  the  various  schools  of  architecture  in  England,  France  and  Italy.  The 
meeting  then  adjourned. 

At  the  time  of  writing  the  club  looks  forward  to  two  more  functions. 
On  the  evening  of  April  1  7th,  the  club  hopes  to  entertain  itself  and  friends 
to  what  we  hope  will  be  the  first  Annual  Architectural  Club  Dance. 

From  April  9th  to  1  3th  the  Sketch  Room,  Hart  House,  will  again 
be  the  scene  of  the  Annual  Exhibition  of  the  work  of  the  club.  Much 
good  work  has  been  done  this  year,  and  we  hope  the  exhibition  will  show 
the  profession  in  Toronto  that  good  work  can  be  produced  from  the  Dept. 
of  Architecture. 

In  closing  the  writer  wishes  to  thank  each  and  every  member  of  the 
club  for  their  loyal  and  enthusiastic  support,  and  particularly  the  follow- 
ing exxecutive,  which  at  all  times  has  been  most  willing  and  anxious  to 
work  for  the  benefit  of  the  club: — Honorary  President,  Mr.  J.  M.  Lyle : 
Vice-President,  W.  C.  Cooper;  Treasurer,  J.  Ryrie;  Secretary,  H.  Mc 
Laughlin;  Graduate  Rep.,  Mr.  H.  H.  Madill;  III  Year  Rep.,  W.  L. 
Fawcett;  II  Year  Rep.,  C.  J.  Carroll. 

To  the  incoming  president,  Mr.  W.  H.  Steele,  and  his  executive,  we 
wish  every  success,  and  hope  that  he  may  enjoy  the  same  enthusiastic  sup- 
port this  year's  executive  has  encountered,  and  that  he  may  go  on  to  make 
the  Architectural  Club  ever  a  greater  and  greater  success. 

E.  M.  COLEMAN, 

President,  Architectural  Club. 
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THE  SCHOOL  DEBATING  CLUB 

The  opening  meeting  of  the  Debating  Club  was  held  in  Hart  House 
on  Oct.  22nd.The  Club  was  addressed  by  Mr.  Robert  Bryce  and  Mr. 
J.  P.  McGregor  on  the  subject  of  "Public  Speaking  for  Engineers."  Both 
speakers  emphasized  the  fact  that  the  engineer  who  hopes  to  rise  to  the  top 
of  his  profession  must  be  able  to  think  and  speak  clearly  in  public.  Mr. 
Bryce  pointed  out  that  the  time  to  learn  is  during  college  days.  Officers 
for  the  year  were  elected  and  plans  for  the  winter  were  outlined.  It  was 
felt  that  the  present  system  of  inter-year  debates  while  benefit  ng  a  few,  was 
not  wide  enough  in  its  scope.  The  primary  object  of  the  Debating  Club 
is  to  afford  all  school  men  an  opportunity  of  learning  to  speak  in  public. 
Consequently,  after  consultation  with  various  members  of  the  faculty,  the 
chairman  placed  before  the  Club  a  new  plan  whereby  in  place  of  the  inter- 
year  debates  a  series  of  weekly  meetings  would  be  held  from  5  to  6.30  in 
Hart  House,  at  which  one  member  would  read  a  paper,  upon  which  dis- 
cussion wculd  proceed  by  turn  round  the  group  of  members  present.  It 
was  intended  that  these  meetings  should  be  more  or  less  informal  in  character 
to  encourage  the  more  timid  members  to  voice  their  opinions. 

This  plan  was  approved  by  the  members,  and  during  the  winter  twelve 
such  meetings  were  held.  The  subjects  discussed  were  of  a  most  varied 
character,  ranging  through  such  topics  as  "A  Comparison  of  the  United 
States  and  the  British  Constitution."  "The  Red  Element  in  Canada." 
"The  United  States  Participation  in  European  Affairs,"  etc.,  etc. 

Considerable  interest  was  shown  in  these  meetings,  and  the  results 
shown  have  been  very  gratifying  since  the  improvement  in  the  style  and 
manner  of  the  regular  attendants,  has  been  most  marked,  emphasizing  the 
truth  that  "practice  makes  perfect." 

The  Annual  Oratorical  Contest  was  held  on  March  4th  in  Hart 
House,  and  here  it  was  that  the  benefit  of  the  winter's  work  was  most 
clearly  seen,  as  the  order  of  the  speaking  was  very  high. 

In  addition  to  the  Trophy  Cup  three  prizes  of  books,  the  choice  of 
the  winners,  were  donated  for  the  purpose  of  this  contest. 

In  all,  1  7  competitors  took  part,  and  the  cup  and  first  prize  were 
finally  awarded  to  P.  H.  Take  2T4,  the  second  prize  going  to  E.  G. 
Davies,  and  the  third  to  PI.  Millar.  The  judges  on  this  occasion  were 
Prof.  E.  A.  Allcut  and  Mr.  G.  J.  Malcolm. 

At  the  election  held  on  March  7th,  Mr.  Doug.  Turnbull  was  elected 
chairman  for  the  coming  year.  It  is  hoped  that  the  success  of  the  present 
scheme  will  warrant  it  being  continued  on  a  perhaps  more  elaborate  scale. 

Mr.  Turnbull  has  best  wishes  for  the  Club's  success  in  1  924-5 

GEOFFRAY  H.  ROW  AT. 
Chairman. 
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SCHOOL  S.C.A. 

About  a  year  ago  there  was  much  discussion  on  the  advisability  of 
School  together  with  the  three  other  Faculties  continuing  their  work  under 
the  Y.M.C.A.,  which  for  the  past  two  years  has  been  connected  with 
the  Student  Christian  Movement  of  Canada.  It  was  thought  that  by 
forming  a  separate  association  comprised  of  all  the  Faculties  and  Colleges 
in  the  University  that  better  co-operation  would  be  obtained. 

This  association  was  finally  formed  and  was  given  the  name  of  the 
Students'  Christian  Association,  which  is  affiliated  with  the  Student 
Christian  Movement  of  Canada.  The  Association  is  made  up  of  a  unit 
from  each  Faculty  or  College  in  the  University. 

As  in  previous  years,  a  reception  for  the  Frosh  was  held  at  the 
beginning  of  the  second  term,  at  which  they  not  only  had  the  opportunity 
of  becoming  better  acquainted  among  themselves,  but  also  of  meeting 
many  from  the  senior  years. 

Spencer  Clark  deserves  great  credit  for  the  very  efficient  manner  in 
which  he  has  controlled  the  group  known  as  the  International  Relationships 
Committee.  Numerous  papers  were  read  during  the  year  at  the  weekly 
meetings,  after  which  general  discussion  took  place.  Every  few  weeks 
outside  speakers  were  procured,  who  spoke  on  the  subjects  taken  up  by 
the  group  or  in  which  they  were  deeply  interested.  Everyone  is  agreed 
that  this  group  is  an  excellent  thing  and  is  of  great  benefit  to  those  who 
take  part. 

School  sent  four  representatives  this  year  to  the  Student  Volunteer 
Convention  at  Indianapolis  These  representatives  have  felt  that  it  has 
been  of  great  benefit  to  them,  and  they  hope  that  they  have  been  able  to 
give  out  something  of  what  they  received  while  there.  The  essence  of 
the  matter  is  that  no  matter  which  branch  is  followed,  Humanity  En- 
gineering should  be  the  dominant  factor. 

Numerous  study  and  discussion  groups  have  been  formed  in  the  Uni- 
versity which  are  open  to  all  Faculties.  These  have  been  very  successful 
both  from  point  of  attendance  and  from  benefit  received.  Some  of  them 
have  been  the  direct  result  of  the  Convention  at  Indianapolis,  and  as  such 
have  done  much  to  express  the  student  opinion  as  seen  there. 

Mr.  Ferris  has  been  carrying  on  two  study  groups,  one  for  First  year 
men  and  the  other  for  Second  year  men.  These  have  met  with  marked 
success. 

Mr.  P.  C.  Davidson  deserves  great  credit  for  his  work  in  connection 
with  the  Sunday  evening  Sing-Song  in  Hart  House.  It  was  through  his 
initiative  that  this  was  commenced  and  given  a  firm   footing. 

J.  BEATTIE. 

President. 
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2T3  SINCE  GRADUATION 

The  graduating  class  of  the  year  '23  Faculty  of  Applied  Science 
and  Engineering — the  largest  class  in  the  history  of  the  Faculty,  left  the 
old  Red  School  House  in  a  blaze  of  glory  and  good  fellowship  that  has 
not  been  equalled  by  any  other  year  of  the  faculty  in  the  University. 
April  20,  1923,  will  live  forever  in  the  memory  of  the  "Gang"  as  a  fitting 
ending  to  our  short  years  of  irresponsible  good  times,  of  "skipped"  labs, 
and  lectures — and  frantic  plugging  at  the  end  of  each  year.  Every  event 
in  that  last  year  will  be  remembered  by  the  part  played  by  2T3 — from 
the  Registration  day  to  the  Last  night  party."  Outstanding,  of  course, 
were  the  "Scrap,"  Nomination  Day  and  Election  Night,  and  the  last  big 
party.  The  boys  still  talk  with  glee — of  the  nomination  speech  by  Tony 
Reid  and  the  glories  of  the  last  day — from  the  ball  game  to  the 
"Smoker"  From  that  evening  on  the  First  of  May  when  Sir  Robert 
Falconer  bequeathed  us  with  all  the  benefits  tributary  to  the  degree  of 
Bachelor  of  Applied  Science,  the  year  has  stuck  together  with  all  the  old 
spirit  that  was  evidenced  throughout  the  four  years  of  school. 

Every  month — on  the  first  Wednesday  thereof,  the  men  of  the  various 
branches,  Toronto,  Montreal  and  Western  Ontario,  gather  together  at 
their  respective  headquarters  to  partake  of  a  sumptuous  repast — to  talk 
of  old  times — and  to  think  of  the  "other  fellow" — wherever  he  may  be. — 
And  they  are  surely  a  scattered  crowd — from  Vancouver  to  Halifax,  and 
from  Hudson  Bay  to  Peru,  to  say  nothing  of  the  visitors  in  the  old  lands 
varying  from  the  idle  sightseer  to  the  studious  representative  in  the  learned 
halls  of  Cambridge  University.  In  Toronto  the  spirit  is  particularly  in 
evidence.  Besides  the  dinners  a  regularly  monthly  dance  was  held  at  the 
Island  throughout  the  summer,  and  two  most  successful  Re-union  Dances 
have  been  held  since.  Special  mention  must  be  made  of  the  one  held  last 
Fall  on  the  evening  of  the  day  when  one  hundred  Toike-Oiking  School 
men  Ripperty  Rappertied  to  their  hearts  content  in  the  midst  of  the  Queens 
Rooters  at  the  big  game. 

One  secret  of  the  success  of  the  executive  in  keeping  in  touch  with 
the  year  is  due  to  publishing  a  year  book  which  has  the  name,  business 
and  home  address  of  every  man — and  the  other  is  the  fact  that  the  year 
as  a  unit  realized  future  conditions  and  showed  its  excellent  foresight  by 
electing  unanimously  such  a  president  as  wins — Tony  Reid,  One  never 
thinks  of  2T3  without  thinking  of  Tony — more  power  to  him. 

A  very  excellent  suggestion  has  been  accepted  by  the  Toronto  branch 
— and  it  is  worthy  of  mention  since  it  will  be  of  interest  to  the  future  years 
graduating,  and  it  is  this. 

Realizing  the  lack  of  opportunity  available  to  the  average  School 
man  to  get  a  training  in  public  speaking,  the  Class  of  2T3  will  have  one 
of  its  members  address  the  gathering  at  each  of  the  monthly  dinners  from 
now  on. 

This  has  been  strongly  approved  by  2T3  and  could  well  be  con- 
sidered by  the  coming  years  at  School. 
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We  find  at  the  end  of  the  year  that  many  changes  have  taken  place 
in  our  ranks.  One  must  pause  to  think  of  our  two  unfortunate  members 
who  lost  their  lives  since  that  day  we  last  met!  Arthur  Lebeau — (Chemi- 
cal) who  was  drowned  in  Lake  Erie  early  in  the  summer — and  "Verne 
Stokes" — so  well  known  to  all  the  year — who  died  of  malaria  while  a 
member  of  the  ill-fated  diamond  expedition  to  British  Guiana.  Many 
others  have  been  almost  lost  to  us  through  the  bonds  of  Matrimony — and 
since  there  are  many  indeed,  we  must  draw  the  line  at  one  'Honourable 
Mention" — Pat  Lyle,  who  slyly  "Put  it  over"  on  the  boys  last  spring. 
And  now  after  these  short  months  the  class  of  2T4  comes  out — and  2T3 
passes  into  the  more  ancient  ranks  of  the  graduates  of  the  old  School  and 
in  closing — the  Year  wishes  to  extend  to  the  closely  allied  class  of  2T4 
among  whose  ranks  are  men  of  all  depts.  of  2T3 — the  very  sincerest 
wishes  for  all  success — and  the  warmest  welcome  to  all  or  any  of  our 
social  and  accidental?  gatherings — and  at  the  same  time  wishes  to  take 
this  opportunity  of  again  expressing  our  appreciation  of  the  work  that  the 
Staff  did  for  us  in  our  four  years  at  School — and  extending  to  them  also 
our  heartiest  wishes. 

H.  E.  WINGFIELD,  Vice-President. 


THE  ENGINEERING  INSTITUTE  OF 
CANADA 

This  is  not  written  with  the  intention  of  reminding  the  E.  1.  C. 
members  in  school  of  the  instructive  addresses  and  introduction  to  the  pro- 
fession that  the  institute's  meetings  have  afforded  them  during  the  last  year. 
It  is  for  the  first  year  man  who  is  trying  to  get  his  bearings  and  the  second 
year  man  with  his  three  dollar  fee  ready  to  send  in. 

The  Engineering  Institute  is  the  Dominion-wide  fraternity  of  all 
engineers.  There  are  twenty-four  branches  strung  in  a  line  from  Sydney, 
Cape  Breton,  to  Victoria,  which  form  the  meeting  places  of  the  five 
thousand  four  hundred  and  thirty-two  members  of  the  Institute.  Thus  the 
member,  student  or  affiliate,  can  feel  at  home  anywhere  in  Canada. 

The  Institute  is  more  than  a  club;  it  is  a  real  force  in  the  Dominion 
of  high  ideals.  "To  facilitate  the  acquirement  and  interchange  of  pro- 
fessional knowledge  among  its  members — to  promote  their  professional 
interests,  to  encourage  original  research,  to  develop  and  maintain  high 
standards  in  the  engineering  profession  and  to  enhance  the  usefulness  of 
the  profession  to  the  public." 

The  members  by  means  of  papers  keep  each  field  of  engineering  in 
touch  with  the  others,  at  the  same  time  instruct  and  boost  in  their  own 
field.      The  Institute  is  at  all  times  on  the  alert  to  promote  the  interests 
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of  the  profession,  financially  and  otherwise.  The  annual  report,  for  nine- 
teen twenty-three  illustrates  the  varied  nature  of  the  Institute's  interests. 
There  is  the  report  of  the  committee  on  a  code  of  ethics;  on  remuneration 
of  engineers;  the  reports  of  the  members  as  representatives  in  the  Canadian 
Engineering  Standards  Association  who  are  considering  moveable  bridges, 
screw  threads,  reinforced  concrete,  watthour  meters,  wire  strand,  gasoline 
and  lubricating  oils,  and  cast  iron.  The  interests  of  the  public  are  not 
forgotten,  for  a  main  committee  and  one  in  each  branch  are  making  a 
survey  of  the  fuel  situation  in  Canada  with  a  view  to  recommending 
measures  for  the  relief  of  the  distressing  conditions  which  have  arisen  this 
last  few  years.  It  is  obvious  that  the  E.  I.  C.  is  a  live  organization,  and 
one  worth  supporting. 

The  subjects  of  the  papers  and  discussions  held  at  the  meetings  are 
of  highly  varied  nature.  A  survey  of  the  report  for  nineteen  twenty-three 
shows  that  twenty-two  per  cent,  of  the  papers  were  of  electrical  nature, 
twenty-nine  per  cent,  mechanical,  twenty-six  civil  and  twenty-three  per 
cent,  general. 

The  Toronto  branch  has  always  shown  particular  interest  in  the 
student.  This  year  under  the  chairmanship  of  Prof.  C.  R.  Young,  the 
students  had  the  opportunity  of  being  hosts  in  Hart  House  to  the  Toronto 
Branch.  This  occasion  was  carried  off  very  successfully  by  Prof.  T-  R. 
Loudon,  who  was  rather  alarmed  to  find  one  hundred  and  forty  on  hand 
for  coffee  and  doughnuts.  Later  in  the  year  prizes  were  awarded  by  the 
Branch  for  the  best  three  student  papers.  The  successful  entrants  being 
in  order:  G.  H.  Rowat,  who  spoke  on  "The  Photo-Elastic  Method  of 
Stress  Determination;  L.  H.  Burpee,  who  discussed  "Power  Develop- 
ment on  the  St.  Maurice  River,"  and  H.  A.  Mcintosh,  who  dealt  with 
Causes  of  Lack  of  balancing  in  Automobile  Engines." 

The  prizes  which  were  donated  by  the  Branch  were  $25;  $15 
and  $10- 

The  student  members  welfare  at  school  is  safe  in  the  hands  of  Prof 
T.  R.  Loudon,  who  is  chairman  of  the  branch  committee  of  the  Institute 
on  Student's  Activities,  which  includes  two  other  school  men,  R.  W. 
Downie,  and  A.  M.  Reid.  This  committee  has  laid  down  the  policy 
that  the  E.  I.  C.  should  not  in  any  way  interfere  with  the  Engineering 
Society,  which  is  primarily  the  student's  society. 

It  is  obvious  that  it  remains  with  you,  gentlemen,  to  appreciate  the 
opportunity.  You  are  the  future  E.  I.  C,  make  it  worth-while  by  inter- 
esting yourself  in  it  now! 

S.  HARDCASTLE, 

S.  E.  I.  C. 


2T4 

The  fourth  and  last  undergraduate  year  history  of  2T4  is  to  be 
written.lt  may  sound  to  some  extent  quite  similar  to  others  that  have  been 
written,  but  let  us  hope  that  it  contains  for  every  man  graduating,  memor- 
ies which  are  forever  separated  from  any  other  class  history  ever  written. 

The  first  event  of  the  fall  term  was  the  informal  joint  dance  with  the 
third  year,  at  the  Palais  Royale,  Sunnyside.  The  joint  Dance  idea,  a 
new  one,  worked  splendidly.  The  difficult  traffic  question  was  solved 
by  the  complete  chartering  of  the  Yellow  Cab  Taxi  Company. 

The  balance  of  the  fall  term  was  given  up  to  Thesis  writing,  coupled 
with  an  intense  interest  shown  in  the  Mulock  Cup  series.  The  Senior 
School  Rugby  Team  went  to  the  finals,  due  partly,  no  doubt,  to  the 
interest  taken  by  our  men  as  players  and  supporters. 

These  over;  an  invitation  was  accepted  from  the  fourth  year  U.C. 
Girls  to  a  dance  at  the  Women's  Union  on  January  8th.  The  party  was 
exceptionally  well  arranged  by  Miss  Weir,  and  her  competent  executive, 
and  a  large  percentage  of  the  year  enjoyed  a  splendid  evening. 

The  year  smoker  was  held  at  Hart  House  the  following  evening. 
Entertainers  were  present  from  down  town,  and  impromptu  selections  and 
stories  made  a  perfect  stag  party. 

One  week  after  "School  Night"  at  Hart  House,  namely  Feb-  6th, 
came  the  Graduation  Dance.  The  good  old  hostelly  King  Edward  was 
taken  over  for  the  occasion,  and  the  dancers  in  the  year  turned  out  in 
force  to  celebrate  a  fitting  finale  of  our  social  events.  Over  twenty  2T3 
men  equipped  with  monocles  inserted  their  usual  pep,  and  added  materially 
to  the  evening's  success.  Tommy  Kingston's  rendition  of  King  Henry  the 
Eighth  was  much  appreciated  during  the  supper. 

The  executive  activities  were  not  wholly  along  social  lines..  The 
Engineering  Society,  with  the  fourth  year,  co-operated  with  tthe  staff  in 
attempting  to  found  a  permanent  employment  department.  The  success 
of  the  work  this  year  is  assured,  and  we  must  put  forth  every  effort  if  we 
believe  it  is  a  necessity  for  future  classes. 

Realizing  that  we  cannot  mention  all  who  have  been  active  through- 
out the  year  we  would  like  to  make  a  few  acknowledgements  for  help  from 
men  not  on  the  executive.  Roy  Chown  has  made  a  good  job  of  the 
T  orontonensis  work,  and  Stan  Coulter  and  Jack  Dymond  have  been  al- 
ways ready  with  help  and  advice.  Ted  Emerson  has  done  numberless 
signs.  We  are  proud  also  of  the  administration  of  the  Engineering  Society 
under  Bill  Osbourne. 

Shining  spots  in  the  years  activities  have  been  Holly  Keefler's  work 
on  the  swimming  team,  Glad  Thompson's  on  the  Hockey  Team.  Wally 
Baxter's  and  Ray  Sirrs'  on  the  rowing  crew,  Grenzebach's  fencing,  and 
Russell's  and  Kingsmill's  rugger,  and  also  Campbell's  Soccer.  Other  T 
holders  are  Harry  Firth,  Lacrosse,  A.,  Chadwick  and  M.  Wolsey  Gym- 
nasium and  Steve  Greey,  Tennis- 
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A  resume  of  the  class  formation  might  be  interesting.  We  entered 
1 80  strong,  and  have  lost  many  by  the  wayside.  We  go  out  1 65  in 
number,  of  which  two-thirds  are  originals,  and  one-third  are  2T3  originals. 
Our  class  is  strongly  linked  with  2T3,  and  we  hope  to  continue  the  cordial 
relations  so  far  maintained.  2T3  men  repeating  have  fused  with  our 
organizations,  and  served  on  our  executives  in  a  manner  entirely  typical  of 
their  whole  class  history. 

Our  feelings  as  we  leave  School,  are,  of  course,  a  mixture  of  antici- 
pation and  regret.  There  are  very  few  of  our  fellows  who  have  not 
worked  and  been  interested  with  us  on  matters  apart  from  academic  work. 
For  this  reason  we  feel  that  the  education  of  the  members  of  our  year  has 
been  as  complete  as  possible  in  these  surroundings,  and  we  can  look  into 
the  future  with  confidence  inspired  by  a  good  beginning. 

A  feeling  of  loyalty  and  appreciation  of  the  associations  begun  here, 
will,  no  doubt,  be  shown  in  the  relations  with  the  permanent  executive 
under  the  competent  leadership  of  Jack  Dymond,  no  doubt  to  be  assisted 
a  little  later  by  Jack  Junior.  Tommy  Kingston,  as  Secretary-Treasurer, 
will  write  to  us  at  least  once  a  week. 

W.  A.  BECKER. 


2T4  GRADUATING  DANCE 

The  Graduating  year's  parting  gesture  to  the  social  world  was  also 
their  most  successful  and  complete  function.  The  class  acquiired,  during 
their  four  years  stay,  a  notable  reputation  for  putting  on  the  best  in  the 
way  of  dances,  and  the  Grad.  Dance  showed  to  all  posterity  how  it  should 
be  done. 

The  best  ballroom  in  Canada — The  Crystal  Room  at  the  King 
Eddy,  and  the  most  famous  orchestra  obtainable — Jardine's,  were  secured. 
The  ballroom  was  decorated  simply,  with  the  School  and  Class  banners 
featured  on  the  balcony,  and  2T4's  usual,  or  unusual,  originality  in  the 
way  of  novelties,  was  given  full  opportunity  to  function. 

Discarding  all  the  time  honoured  methods  of  chosing  the  lucky 
couple,  this  important  part  of  the  program  was  carried  out  with  the  aid 
of  a  table  full  of  mysterious  chemicals,  which  were  combined  to  give  a 
brilliant  colour,  and  the  lady  whose  dress  most  nearly  matched  the  colour 
produced,  was  chosen  by  one  of  the  patronesses  as  the  lucky  one. 

The  Snow  Dance  was  a  huge  success.  A  large  and  life-like  Snow- 
man burst  open  to  reveal  Miss  Helen  Codd,  dressed  as  the  Spirit  of 
Winter,  and  the  dancer  then  gave  an  excellent  toe  dance  interpretation  of 
her  role. 

Supper  in  the  Pompeian  Rom  was  listed  on  menus  with  an  Engin- 
eering flavour — blue  prints  splendidly  printed  and  decorated.  The 
courses  listed,  when  they  arrived,  were  found  to  be  as  good  as  they  looked. 
The  class  songster  was  detected  eating  peacefully,  and  was  immediately 
raised   into   prominence   and   politely   requested   to   sing   his    famous     song 

5  U.T. 


130  TRANSACTIONS   1924 

"Hennery  the  Eigth,"  which  he  did  amid  loud  acclamations.  The  inter- 
mission /was  marked  jby  a  carnival  spirit,  which  was  not  seen  to  such  an 
extent  in  the  Ballroom. 

Perhaps  the  realization  that  the  dance  was  the  last  of  a  long  series 
of  happy  affairs,  and  marked  the  passing  of  the  year  from  the  good  old 
"School,"  brought  a  Ittle  tinge  of  serioousness  and  a  great  deal  of  regret 
with  it,  but  it  was  a  huge  success  anyhow,  and  in  years  to  come  the  men 
of  the  year  may  have  forgotten  when  they  entered  and  what  class  they 
finished  with,  but  they  can  always  say  "Why,  I  remember  the  2T4 
Graduating  Dance. — . 


After  the  alloted  span  of  holidays,  2T5  again  assembled  to  indulge 
in  the  third  spasm  at  School.  As  seems  to  be  the  custom,  we  were  plus 
and  minus.  Minus  some  who  somehow  or  other  did  not  manage  to  make 
the  grade,  and  plus  some  who  must  have  found  School  life  so  enjoyaable  as 
to  be  unable  to  stand  the  prospect  of  graduating  so  soon. 

To  renovate  our  class  spirit  we  easily  joined  together  in  the  good  old 
institution  sometimes  known  as  "Combustion  Lab."  To  vary  the  usual 
run  of  these  affairs  we  had  as  our  slogan,  "see  2T5  first!"  and  put  on  a 
strictly  home  talent  show.  Bill  Turner  and  Doug.  Flett  covered  the 
worries  at  a  surprising  rate  and  their  offerings  were  backed  up  by  instru- 
mental numbers  from  others  members.  Community  singing  and  eats 
rounded  out  one  of  the  best  gatherings  2T5  ever  enjoyed. 

Then  came  the  one  "big"  event.  In  conjunction  with  the  graduating 
year,  we  staged  a  very  successful  hop  at  the  Palais  Royale.  Yellow  Cabs, 
Rolls  Royce,  and  jits  of  every  description  gathered  the  youth  and  beauty, 
and  for  hours  they  danced  to  the  music  dispensed  by  Jardine  and  his 
melody  men.  Joy  whistles  bedecked  with  school  colours,  were  provided 
to  enable  those,  so  wishing,  to  assist  the  orchestra.  It  must  be  admitted 
that  the  result  was  nearer  noise  than  <mclody.  Anyone  in  2T5  will  tell 
you  that  it  was  one  of  the  best  dances  they  ever  attended,  and  all  due  credit 
must  be  awarded  the  joint  committee  of  2T4  and  2T5.  who  gave  so  un- 
selfishly of  their  time  and  labour,  to  make  the  evening  a  success. 

From  the  Palais  Royale  to  Hart  House  Gym.  is  a  long  jump.  Never- 
theless it  must  be  made  to  recount  our  next  success.  Many  the  brave  man 
fell  before  the  stalwarts  of  2T5,  as  we  battled  our  way  to  the  top  in  the 
School  Assault.  Both  in  boxing  and  wrestling,  members  of  our  year  won 
for  themselves  the  honour  of  representing  School  in  the  Inter-faculty  Assault. 
So  another  feather  was  added  to  the  already  long  line  of  2T5  athletic 
victories. 
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Christmas,  which  is  always  connected  with  the  pleasures  (?)  of 
exams,  and  home-going,  rolled  around.  Then  the  second  smoker.  The 
Gull  Lake  Civils  fought  hard  to  win  a  basketball  match  from  the  E.  &  M's, 
but  after  playing  overtime  the  E.  &  M.'s  carried  off  the  honour  of  a  one  run 
lead.  An  inovation  was  the  lantern  slides  of  popular  songs,  supervised  by 
Digby  Wyatt,  and  so  we  were  almost  able  to  drown  out  Bill's  Orchestra. 
Smokes  and  eats  were  plentiful,  and  what  more  is  needed  to  make  a 
smoker? 

On  January  29th  the  School  again  went  over  the  top  with  School 
night.  2T5  played  a  prominent  part  with  their  ministrel  show.  Ernie 
Pearin  and  Ross  Dickenson  were  the  stars  of  an  Act  openly  said  to  be  the 
best  of  the  night ;  by  members  of  2T5  anyway. 

From  School  night  to  elections,  seemed  no  time,  and  March  4th  found 
2T5  assembled  in  Hart  House  to  hear  the  candidates  talk.  Fiery  speeches 
were  the  order  of  the  night,  and  before  long  the  various  offices  were  crowded 
with  hopeful  candidates.  Then  campaigning  set  in,  and  with  it  the  free 
smokes  and  blotters.  Not  even  the  wisest  could  foretell  the  results  of  the 
elections. 

The  success  of  the  year's  activities  was  only  made  possible  by  the 
keen  interest,  the  year  as  a  whole  took  in  these  affairs.  The  executive  is 
truly  grateful  for  the  support  accorded  it  throughout  the  session. 

The  ruins  of  office  will  pass  on  to  better  hands,  and  who  can  deny 
the  best  of  graduating  years,  with  Tom  Bingham  at  the  helm.  Backing 
him  up  we  have  two  good  vice-presidents  in  Spence  Perry  and  Herb  Ratz, 
(even  the  year  couldn't  choose  between  them).  In  addition  we  are  as- 
sured by  sound  financing  by  the  Sec.-Treas.,  Verne  King.  Taking  all 
these  things  into  consideration  we  predict  a  ''real"  year. 

HERBERT  C.  SMITH, 

President. 


2T6 

Though  somewhat  reduced  by  the  ravages  of  the  "spring  engage- 
ment" the  year,  to  the  number  of  127  assembled  once  more  on  October 
the  first.  New  members  of  the  year  were  welcomed,  executive  officers  got 
busy,  and  a  united  year  turned  to  the  annual  business  of  introducing  "The 
Frosh"  to  the  world  of  school  men. 

Green  ties  appeared,  adorning  the  campus  and  moist  heads.  The 
first  year  lecture  rooms  impressed  on  thefrosh  the  necessity  for  the  proper 
display  of  these  verdant  appendages.  The  initiations  came  off  three  weeks 
later  and  were  a  distinct  credit  to  all  concerned  in  that  nothing  occurred 
which  was  not  directly  useful  in  bringing  both  years  together  with  good 
old  school  spirit. 

The  arrangements  at  the  old  gym  were  under  the  supervision  of  Vice- 
President  Nugent,  who  ran  all  candidates  through  in  the  space  of  an  hour 
and  a  half.  After  a  thorough  clean  up,  a  snake  parade  wound  its  way 
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from  Hart  House  to  the  second  year  draughting  room,  where  eats,  drinks 
and  good  fellowship  were  dispensed  to  all.  The  closing  chapter  of  the 
initiation  was  the  Soph-Frosh  banquet,  where  the  second  year  was  well 
and  royally  entertained  by  the  first. 

Later  in  the  fall  a  most  successful  smoker  was  held,  at  which  almost 
the  whole  year  disported  itself.  Here  Director  John  Fox  introduced  the 
7  piece  2T6  orchestra  to  a  delighted  year,  and  our  thanks  go  to  this 
organization  for  its  assistance  at  this  and  other  functions. 

The  time  now  seemed  ripe  for  a  dance  and  plans  were  gotten  under 
way  for  the  "Junior  School  Dance."  On  January  11th,  it  passed  off 
a  blaze  of  glory.  Jenkins  saw  a  joyous  crowd  of  first  and  second  year 
men  demonstrate,  with  the  assistance  of  their  partners,  how  thoroughly  the 
coming  engineers  can  enjoy  such  an  occasion.  Mrs.  Mitchell,  Mrs.  Lou- 
don and  Mrs.  Bennett  patronized  the  dance  and  by  their  presence  added 
charm  to  the  whole  evening. 

Great  credit  must  go  to  the  executive  for  its  work  during  the  whole 
year,  but  special  mention  must  be  made  of  the  original  way  in  which  they 
organized  a  big  smoker  during  February. 

In  athletics  the  year  bows  to  none.  We  have  in  our  midst  a  number 
of  T  holders.  Morrison,  track;  Thompson,  rowing;  Gooderham  and 
Charolski,  gym  team,  and  many  others  who  are  looking  toward  the  same 
reward.  Representatives  of  the  O.R.F.U.,  intermediate  and  junior  rugby 
teams,  also  brought  credit  to  the  year. 

In  interfaculty  sports  a  prominent  part  was  taken  by  year  athletes. 
Jr.  School  rugby  team  just  missed  the  semi-finals  by  a  minute's  play  and 
the  basketball  team  after  winning  its  group  lost  out  in  an  overtime  game 
in  the  semi-finals  of  the  Lipton  cup.  In  hockey  and  baseball  the  teams 
fought  hard  but  though  they  won  a  majority  of  their  games,  failed  to  win 
a  group.  In  track  we  had  many  representatives,  the  chief  of  whom 
was  Charlie  Morrison,  the  intercollegiate  quarter-mile  champion. 

Undoubtedly  the  year  will  go  forward  to  even  greater  successes 
and  next  year,  under  the  capable  administration  of  Pres. -Elect  R.  Smythe 
and  his  exxecutive,  seems  an  auspicuous  time. 

D.  DOW,  President. 


2T7 

Last  fall  2T7  started  its  existence  with  a  memberbship  of  125, 
including  two  of  the  weaker  sex,  and  in  spite  of  the  strenuous  months 
through  which  we  have  passed  no  casualties  have  been  reported. 

We  certainly  were  a  green  lot  last  fall,  but  perhaps  no  different  to 
any  of  the  thousands  of  other  Freshmen  who  have  gone  before  us.  It 
did   not   take   us   long   to   adapt   ourselves   to   circumstances — after   a    few 
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kindly  hints  from  beloved  Sophs.  We  remembered  that  ties  were  to  be 
worn  outsides  of  vests  and  that  hats  were  to  be  removed  in  the  buildings. 
We  did  everything  we  were  told  to  do  and  sometimes  a  lot  more. 

The  formal  reception  which  the  Sophs  tendered  us  will  long  be 
cherished  in  our  memories.  Oh!  those  kind-hearted  Sophs!  How  they 
welcomed  us  with  wide-open  arms,  inviting  us  to  accept  their  hospitality 
in  the  old  gym;  and  such  hospitality — everything  from  tar  to  soft  soap, 
not  forgetting  the  "staves."  But  we  "grinned  and  bore  it,"  at  least 
123  of  us  did,  as  owing  to  some  unforeseen  circumstance  our  two  fresh- 
ettes  were  not  with  us.  After  the  reception  we  all  piled  down  to  Con- 
vocaton  Hall,  where  we  were  again  treated  by  our  hosts  to  an  apple 
and  a  glass  of  cider.  Here  we  learned  that  the  chief  indoor  sport  of 
School  was  chariot  racing. 

In  order  to  repay  the  Sophs  for  the  kindly  interest  they  had  taken 
in  us,  we  staged  the  Soph-Frosh  Banquet  at  the  Carls-Rite  Hotel  last 
November  in  their  honor.  Sir  Robert  Falconer,  Dean  Mitchell  and 
members  of  the  staff  were  present  as  our  guests.  A  good  musical  pro- 
gram, several  boxing  bouts,  speeches,  songs  and  stories,  all  went  to  make 
a  most  successful  evening.  The  other  social  functions  in  which  our  Year 
was  interested  were  the  School  dinner  n  Hart  House,  the  Junior  School 
dance,  and  School  "at-home."  First  Year  had  a  representative  on  eeach 
of  the  committees,  and  members  of  the  Year  turned  out  in  large  numbers 
to  support  them. 

True  to  School  traditions,  2T7  has  brought  with  it  many  promising 
athletes.  The  splendid  success  which  2T7  has  achieved  in  the  past  year's 
athletic  activities  was  due  not  only  to  the  interest  taken  by  the  athletes 
themselves,  but  also  to  that  taken  by  he  whole  year.  The  first  success 
resulted  from  the  University  Freshmen  track  meet,  in  which  the  2T7  team 
came  second  in  the  total  number  of  points,  being  only  3  behind  the 
winners. 

The  fellows  combined  again  in  an  effort  to  win  the  indoor  inter- 
year  track  meet,  in  which  they  won  out  by  a  one  point  margin.  2T7  was 
well  represented  on  all  the  junior  inter-faculty  teams.  An  extremely 
creditable  showing  was  made  at  the  Inter-year  Assault-at-Arms.  It  can 
also  be  said  that  2T7  was  represented  on  the  following  teams: — Hockey, 
Rugby,  Basketball,  Swimming,  Gymnastics  and  Rifle. 

In  conclusion  it  may  be  said  that  the  Freshman  Class  has  done  and 
will  continue  to  do  everything  in  its  power  to  uphold  and  maintain  the 
grand  old  traditions  of  School  and  Varsity. 

W.  M.  LAUGHLIN. 


School  Athletics,  1923-24 


THE   SCHOOL    ATHLETIC    ASSOCIATION 

With  the  formal  presentation  of  School  colours  by  Dean  Mitchell 
the  Athletic  Association  closed  its  activities  for  another  year.  Success 
is  often  calculated  by  the  number  of  victories  scored.  In  athletics, 
however  this  is  not  the  true  guage  of  success.  School  this  year  had  a 
successful  year  despite  the  fact  that  only  4  cups  found  their  way  to 
the  little  Red  School  House.  Two  teams  finished  well  up  in  their  respec- 
tive races.  Last  fall  School  opened  with  a  registration  of  nearly  two 
hundred  less  than  the  preceding  year.  This  was  due  largely  to  the  grad- 
uation of  the  large  year  of  2T3  a  large  number  of  whom  took  a  leading 
part  in  Athletics.  Despite  this  admittable  loss  the  team  managers  rounded 
out  their  new  material  and  where  unsuccessful  as  winners  made  School' 
strength  felt  in  every  branch  of  the  game. 

However  another  year  might  as  well  see  all  the  cups  at  school  as 
only  4.  With  this  end  in  view  much  of  the  usual  advice  could  be  given. 
However  this  short  story  is  not  meant  as  prophecies  and  advice  of  the 
future  but  rather  memoires  and  criticism  of  the  past.  One  thing  that 
stands  out  from  this  last  statement  is  the  fact  that  faculty  clubs  fully 
organized  seem  to  have  a  larger  measure  of  success.  To  this  statement 
I  would  advise  the  formation  of  clubs  in  school  for  all  branches  of 
athletics  not  so  organized.  By  this  means  managers  and  coaches  could 
be  appointed  by  the  clubs  in  advance  and  especially  in  the  case  of  man- 
agers, who  in  most  cases,  unfortunately  are  the  coaches  also,  men  could 
be  picked  who  are  keenly  interested  in  their  respective  sports. 

Let  me  say  here  that  to  the  managers  go  a  great  deal  of  the  credit 
for  the  success  of  the  various  teams. 

More  inter  year  competition  would  be  a  splendid  thing  and  to  foster 
this  idea  a  cup  was  donated  this  year  for  the  winning  year  in  a  School 
Assault-At-Arms.  This  year  2T5  carried  off  first  honours.  By  inter- 
year  contests  many  men  are  brought  out  who  would  not  venture  into  inter- 
faculty  contests. 

For  some  years  these  clubs  have  been  established  in  School — the 
Track  Club,  the  Social  Club  and  the  B.  W.  and  F.  Club.  To  these 
have  been  added  just  recently  the  S.P.S.  Rowing  Club,  from  which  or- 
ganization great  accomplishments  are  looked  for  in  the  first  inter-faculty 
regatta  next  fall.  This  is  a  branch  of  sport  that  has  always  been  popular 
with  School  men.  For  a  number  of  years  the  Varsity  Senior  Crew  has 
found  a  strong  representation  from  School.  And  yet,  when  we  stop  to 
consider  it,  why  not  when  the  University  rowing  coach,  one  of  the  best 
in  the  game,  is  a  popular  School  graduate  and  professor. 

On  the  Varsity  teams  School  was  fairly  well  represented  and  if,  in 
any  branch  such  as  hockey,  the  quantity  was  lacking,  this  was  made  up  in 
the  quality.  Although  Varsity  did  not  win  the  senior  and  junior  Can- 
adian hockey  honours,  it  was  no  fault  of  the  goal  keepers. 
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Glad  Thompson  and  Ross  Dickinson  are  two  of  the  best  that  Varsity 
have  seen  for  a  long  time,  and  the  School  wish  Ross  Dickinson  every 
success  in  filling  the  position  on  the  senior  team  next  year,  left  open  by 
Glad  Thompson  on  graduating. 

The  S.P.S.  and  Varsity  gym  team,  which  was  practically  one  and 
the  same,  carried  off  all  honours. 

School  once  again  has  shown  its  superiority  in  both  indoor  and  out- 
door track  work. 

The  B.  W.  &  T.  Club  did  fine  work  and  developed  a  lot  of  new 
material,  while  the  rugby  and  soccer  teams  were  the  two  teams  that  went 
down  to  hard  defeats  in  their  final  games. 

Hockey,  baseball  and  basketball  all  made  good  showings,  and  the 
polo  team  which  finished  second  in  the  standing,  although  beaten  by  the 
winners,  had  the  honour  of  being  the  only  team  to  score  against  Arts,  who 
carried  off  the  Eckardt  Cup. 

In  the  face  of  these  facts  no  one  can  deny  the  success  of  the  past 
year,  nor  the  honour  School  men  have  brought  to  their  faculty  and  the 
executive  wish  to  extend  the  praises  of  School  to  all  the  men  who  took 
part  in  the  various  branches  of  athletics,  and  also  to  thank  the  managers 
and  coaches  for  there  share  of  bringing  success  to  School. 

R.  M.  Laurie,  Pres.  S.P.S.  A.A. 


RUGBY 

The  season  of  1923  was  not  a  very  successful  one  for  Varsity  rugby. 

In  the  senior  series,  Varsity  lost  both  games  with  Queens,  but  won 
from  McGill  at  Montreal  and  lost  to  them  here. 

The  O.R.F.U.  team,  under  the  leadership  of  Captain  Sorby,  of 
School,  made  a  creditable  showing  in  their  league  and  made  Hamilton 
Rowing  Club  show  all  they  had  to  defeat  them. 

The  Intermediates,  unfortunately,  did  not  get  out  of  their  group,  but 
the  Juniors  got  into  the  finals  and  only  lost  to  Loyola  College  after  a  hard 
battle. 

This  year,  for  the  first  time  in  many,  the  School  was  not  represented 
on  the  regular  Varsity  senior  team.  Three  years  ago  School  had  eight  men 
on  the  team  and  our  Mulock  Cup  teams  were  nowhere.  Last  year  with 
two  men  and  this  year  with  none  on  the  team,  our  Interfaculty  teams  were 
champions  and  runners-up.  It  would  seem  the  School  rugby  players  are 
forgetting  the  University  in  favour  of  the  Faculty.  This  is  not  as  it  should 
be,  and  it  behooves  every  would-be  Joe  Breen  to  get  out  next  year  and  try 
hard  to  make  one  of  the  Varsity  teams. 

Junior  School  started  out  poorly  this  year,  but  near  the  end  of  their 
schedule  they  were  going  great  guns  and  were  only  nosed  out  of  their  group 
title  by  Junior  Arts.  The  majority  of  their  players  were  first  year  men 
and  Junior  School  should  do  well  next  year. 
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Big  things  were  expected  from  the  Seniors  this  year,  and  captained  by 
Cord.  Robertson,  they  came  through  in  fine  style,  only  to  lose  to  Victoria 
in  the  finals  by  the  close  score  of  1-7.  Lack  of  good  hard  practice  and 
condition  tells  the  tale. 

Among  the  third  year  men  on  the  team  there  was  some  mighty  fine 
material  for  the  Varsity  teams,  and  those  fellows  should  get  into  good  shape 
next  summer  and  try  their  hardest  for  a  position  on  the  Varsity  squad. 

K.  V.  HEYLAND, 

Manager. 


HOCKEY,  1923-24 


Hockey 

During  the  past  season  Varsity  was  represented  by  strong  hockey 
teams,  but  were  only  successful  in  capturing  one  title,  the  senior  intercol- 
legiate. 

Varsity  seniors  made  a  tour  of  the  American  universities  during  the 
Christmas  season  and  had  no  difficulty  in  winning  five  straight  games.  In 
the  senior  intercollegiate  they  won  five  games  and  lost  one,  outclassing 
their  rivals  from  Kingston  and  Montreal.  Playing  brilliant  hockey  in  the 
senior  O.H.A.  group  they  qualified  to  meet  Hamilton  in  the  play-off. 
Varsity  decided  to  stake  their  chances  for  the  Allan  cup  on  this  play  off 
and  to  give  up  their  right  to  challenge  as  intercollegiate  champions.  Varsity 
presented  a  changed  line-up  for  the  first  game  and  lost  1-5  and  Hamilton 
increased  the  lead  by  winning  the  next  game  4-3. 

Varsity  intermediates  were  defeated  in  their  O.H.A.  group.  In 
their  intercollegiate  group  they  tied  with  Osgoode  Hall  and  lost  the  play- 
off by  a  one-goal  margin  in  overtime. 

Owing  to  their  heavy  schedule  in  the  O.H.A.,  Varsity  decided  not 
to  contest  the  junior  intercollegiate  series.  Varsity  finished  first  in  the 
regular  schedule  of  their  O.H.A.  grcup  and  then  played  off  with  Aura 
Lee,  the  second  team  for  the  group  honors.  After  playing  two  tie  games 
they  won  the  last  by  one  goal.  The  last  three  games  were  played  within 
a  week  and  the  team  was  immediately  compelled  to  play  the  fast  Owen 
Sound  aggregation.  Owen  Sound  won,  but  Varsity  provided  them  the 
greatest  opposition  they  had  received. 

School  was  represented  on  the  senior  team  by  Glad  Thompson  and 
on  the  junior  team  by  Dickenson,  both  goalies.  Thompson  graduates  this 
year  and  he  will  certainly  be  missed.  Dickenson  was  the  mainstay  of 
the  junior  team  and  is  considered  to  be  the  peer  of  junior  goalkeepers. 

In  the  interfaculty  series,  junior  school  finished  second  after  making 
a  bad  start.  The  following  players  were  on  the  team:  Bentley,  Perry, 
Auld,  Sutton,  Plintoff,  Allen,  Wright,  Burnside  and  Sampson  (manager). 

Senior  School  tied  with  Sr.  Meds  for  honours  in  their  group  by  win- 
ning five  and  losing  one  game.  In  the  play-off,  Meds  won  and  later 
won   the  Jennings  Cup  quite  handily.      School   were  without  the  services 
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of  Hugh  McCulloch,  their  star  defence  man,  in  the  play-off  and  this  had 
much  to  do  with  their  defeat.  The  following  players  represented  Sr. 
School:  Little,  McCulloch,  Connolly,  Strickland,  White,  Lillie,  Greey, 
Ryan,    Capel    and   Lee    (manager). 

A.  J.  CAPEL, 

Capt.  Sr|   S.P.S. 


ASSOCIATION  FOOTBALL 

Intercollegiate  soccer  was  revived  this  year  on  a  new  basis,  with 
Queens',  R.M-C,  and  Varsity  entering  the  series.  Owing  to  financial 
considerations  it  was  decided  to  play  sudden  death  games  in  Kingston, 
instead  of  the  usual  home  and  home  games.  In  the  first  round  R.M.C. 
won  from  Queens'  3-0  and  Varsity  then  brought  home  the  championship 
by  defeating  R.M.C.  6-2. 

Arrangements  were  made  with  Penn.  State  College  for  a  game  at 
the  Stadium  on  Nov.  5.  The  Penn-  State  team  was  just  completing  a 
tour  at  the  time  and  had  beaten  some  of  the  best  U.S.  intercollegiate  teams. 
The  game  was  played  on  a  muddy  field,  and  with  a  light  rain  falling,  but 
despite  adverse  conditions  an  excellent  brand  of  soccer  was  displayed  by 
both  teams,  and  a  strenuous  game  resulted  in  a  1-1   tie. 

With  the  affiliation  of  the  Canadian  Football  Association  and  the 
A.  A.  U.  of  C.  it  is  hoped  that  next  year  it  will  be  possible  to  arrange  a 
series  of  games  between  a  Varsity  team  and  some  of  the  amateur  teams 
here  in  Toronto.  This  will  make  the  formation  of  a  first  team  inde- 
pendent of  the  question  of  an  intercollegiate  series,  and  will  stimulate 
interest  in  the  game  around  the  University. 

In  interfaculty  soccer,  as  usual,  School  played  a  prominent  part,  and 
helped  to  keep  the  game  up  to  the  high  standard  of  recent  years.  Follow- 
ing the  precedent  established  last  year,  two  teams,  Junior  and  Senior,  were 
entered  in  the  series,  being  placed  in  different  groups. 

The  Juniors  came  to  grief  in  the  first  round,  but  gained  some  good 
experience  and  showed  that  all  School's  chances  of  winning  the  cup  will  not 
depart  with  2T4.  The  Seniors  had  better  success  and  won  their  group 
after  stiff  opposition  from  Dents  and  Victoria-  Meds.,  who  were  in  the 
same  group  at  the  first  of  the  season,  defaulted  a  game  to  School  and  were 
forced  to  withdraw  from  the  series.  In  the  semi-finals,  Sr.  School  were 
allotted  the  task  of  subduing  Arts,  who  furnished  the  surprise  of  the  season 
by  holding  them  to  a  one-goal  lead  on  the  round. 

The  first  game  of  the  finals  was  played  in  Guelph  on  December  4. 
Playing  on  their  own  ground,  O.A.C.  was  the  better  team,  and  gave 
School's  hopes  of  winning  the  cup  a  rude  jolt  by  taking  the  long  end  of  a 
1  -4  score.  The  return  game  was  played  on  the  front  campus  on  Dec.  8, 
and  School  showed  a  reversal  of  form,  defeating  the  agrarians  by  1-0. 
O.A.C,  however,  won  the  round  and  the  cup. 

The  success  attained  by  the  team  was  largely  due  to  the  efforts  of 
our  honorary  coach,  Prof.  Allcut,  who  was  present  at  nearly  all  practices 
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and  games,  and  whose  advice  and  criticisms  proved  a  great  help  to  the 
players.  The  effect  of  his  constant  coaching  was  evident  in  the  marked 
improvement  in  the  playing  of  the  Senior  team  in  the  last  few  games.  As 
a  mark  of  esteem,  the  teams  persented  him  with  a  handsome  pipe  at  the 
close  of  the  season. 

A  few  words  to  next  year's  players:  You  have  a  first-class  execu- 
tive; give  them  your  full  support.  Don't  quit  if  you  are  not  chosen  to 
play  the  first  game;  you  may  only  need  a  little  extra  practice,  and  you 
may  be  certain  that  your  manager  and  coach  are  watching  for  signs  of 
improvement.  Remember  that  it  is  up  to  each  and  every  man  to  do  his 
bit  for  the  honour  of  School.  The  Arts  Faculty  Cup  should  return  to 
the  Engineering  Society  next  year.  The  best  wishes  of  2T4  go  with  you  in 
your  efforts  to  bring  it  back. 

L.  D.  CAMPBELL, 

Manager. 


TRACK 

As  long  as  most  of  us  can  remember,  School  has  been  supreme  upon 
the  track,  but  last  spring  it  was  felt  that  it  would  be  better  if  we  had  a 
definite  organization.  Messrs.  Evans  and  Browne  conceived  the  idea  of 
forming  a  School  Track  Club,  and  aided  by  Prof.  Allcut,  they  drew  up 
a  constitution  which  was  approved  by  the  Engineering  Society,  and  the 
School  Track  Club  came  into  being.  J.  C.  Cade  was  elected  President, 
but  did  not  return  last  fall. 

The  officers  for  the  year  were  as  follows: — Honorary  President. 
Prof.  E.  A.  Allcut;  Honorary  Vice-President,  Prof.  T.  R.  Loudon; 
President,  A.  D.  Turnbull;  Vice-President,  W.  L.  Thompson;  Secretary- 
Treasurer,  J.  F.  Millican;  4th  Year  Rep.,  M.  Meikle;  3rd  Year  Rep., 
D.  L.  Polack;  2nd  Year  Rep.,  C.  A.  Morrison;  1st  Year  Rep.,  J.  H. 
Russell. 

Owing  to  the  fact  that  S.P.S.  did  not  start  until  a  week  before  the 
interfactulty  meet,  and  the  fact  that  the  Faculty  would  not  grant  a  half- 
holiday,  School  did  not  have  an  inter-year  outdoor  meet.  Even  with 
this  handicap,  we  came  within  one  point  of  winning  the  Freshman  Meet, 
and  easily  won  the  Inter  faculty  meet  with  52  points  as  compared  with 
36  points  for  U.C.  as  second. 

School  was  represented  on  the  Intercollegiate  team  by  Millican, 
Ruggles,   Morrison,   Polack,  Willard  and  Thompson. 

An  inter-year  Indoor  Meet  was  held  shortly  after  New  Years,  and 
there  was  a  very  good  turn-out  of  contestants,  especially  from  the  First 
Year.     2T7  won  from  2T5  by  one  point,  with  2T6  third. 

In  the  interfaculty  Indoor  Meet,  School's  grand  total  was  79  points, 
with  U.C.  second  with  23.  The  outstanding  man  in  indoor  was  Perry, 
who  won  four  events,  breaking  three  records  besides  competing  on  the 
six-man  and  four-man  relay  teams. 
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This  year  an  S.P.S.  Track  Club  jersey  was  designed,  and  jerseys 
were  presented  to  point  winners  in  the  Outdoor  Interfaculty  Meet.  The 
jersey  is  white  with  a  diagonal  stripe  of  blue  and  gold. 

Next  year  there  is  very  little  time  between  registration  and  the  In- 
terfaculty Meet,  so  it  will  be  necessary  for  everyone  who  intends  to 
compete  to  do  some  training  during  the  summer.  There  will  be  a  half- 
holiday  for  the  Inter-year  Meet  on  Monday,  October  6th,  and  the  Inter- 
faculty Meet  is  two  days  later,  Wednesday,  October  8th. 

There  is  a  new  cup  for  Outdoor  Track  next  year.  The  Victoria 
College  Athletic  Association  has  put  up  the  "Lanky"  Rowell  Cup  in 
memory  of  "Lanky"  Rowell,  captain  of  last  year's  track  team,  who  died 
during  the  summer  of  1923. 

The  Toronto  Cricket  Club  Cup,  which  was  formerly  the  outdoor 
cup,  will  now  be  up  for  Interfaculty  indoor  competition.  There  is  a 
glowing  opportunity  for  bright  young  athletes  in  the  jumps,  hurdles,  jave- 
lin, discus  and  shot,  so  next  summer  some  of  you  husky  boys  get  out  and 
get  some  practice,  and  come  back  next  fall  prepared  to  lift  the  roof  off. 

The  S's  granted  for  track  during  the  year  were: — E.  F.  Connolly, 
J.  H.  Ryan,  A.  A.  Somerville,  S.  W.  Perry,  C.  A.  Pollock,  G.  B. 
Smith,  E.  G.  Willard,  H.  P.  Ruggles. 

A.  D.  TURNBULL. 


THE  BOXING,  WRESTLING  AND 
FENCING  CLUB 

The  B.  F.  &  W.  Club  is  now  one  of  the  established  institutions  of 
School.  Organized  in  the  fall  of  1922,  the  club  was  responsible  for  the 
fine  showing  of  School  last  year.  This  year  it  was  felt  that  even  greater 
things  might  be  accomplished.  At  a  meeting  held  early  in  the  fall, 
E.  B.  Hubbard  was  chosen  as  President;  A.  M.  Toye,  as  Manager,  and 
A.  A.  Somerville  as  Secretary  of  the  club.  H.  L.  Norman  and  C.  L. 
Brittain  were  elected  to  look  after  the  interests  of  the  4th  and  2nd  years 
respectively. 

A  stirring  inter-year  tournament  was  held  on  Dec.  5th.  Champions 
and  near  champions  were  excluded,  and  this  encouraged  those  without 
tournament  experience  to  come  in  and  get  their  feet  wet.  As  a  result  the 
Preshmen,  who  are  inclined  to  be  diffident  about  trying  their  skill,  entered 
in  large  numbers  and  made  a  determined  effort  to  lift  the  cup.  However, 
2T5  had  the  edge  in  experience  and  finished  up  in  front  of  the  field, 
although  2T6  were  close  on  their  heels.  Lloyd  and  Stephens  won  the 
125  and  135  lb.  boxing  without  difficulty.  Of  the  Freshmen,  Hillier, 
Ballachey,  and  Irwin  all  showed  promise.  Irwin  looks  like  a  good 
prospect  in  wrestling.  Barr  and  Soucy  of  2T6  may  be  counted  upon  to 
keep  School  prominent  in   fencing. 
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As  a  result  of  the  inter-year  tournament  School  sent  in  a  strong  team 
to  the  Junior  Interfaculty  Assault,  and  succeeded  in  winning  the  meet. 
Lloyd  and  Stephens  again  won  their  bouts  in  decisive  fashion. 

The  Senior  Interfaculty  Assault-At-Arms  brought  out  the  old  stand- 
bys  of  School.  Hubbard,  Jeckell  and  Grenzebach,  demonstrated  the 
versatility  of  the  Engineers  by  winning  their  classes  in  boxing,  wrestling, 
and  fencing  respectively.  The  good  work  of  the  other  S.P.S.  entrants 
enabled  School  to  finish  third  in  the  meet,  which  was  won  by  O.A.C. 

That  they  are  real  champions  was  shown  when  Hubbard,  and 
Jeckell,  both  won  the  Intercollegiate  titals  at  McGill  in  February.  Both 
of  them  had  to  meet  two  doughty  opponents,  and,  in  defeating  them, 
proved  that  they  are  among  the  best  on  the  strongest  team  Varsity  has  had 
in  years. 

Both  Hubbard  and  Jeckell  represented  Varsity  on  the  trips  to 
Guelph  and  the  States.  Jeckell  was  one  of  the  two  Varsity  wrestlers  to 
win  at  West  Point,  while  Hubbard  defeated  a  clever  man  at  the  Boston 
meet.  These  two  have  another  year  at  School  and  should  have  no  diffi- 
culty in  repeating  their  stellar  performances  of  this  season.  Altogether 
S.P.S.  has  a  royal  chance  to  lead  the  field  in  the  manly  arts  next  year, 
and  all  that  is  necessary  is  for  those  who  are  interested  in  boxing,  fencing, 
or  wrestling  to  get  down  to  work  early  and  step  into  the  tournaments  with 
the  old  School  spirit. 

It  is  especially  important  to  have  a  large  number  of  entries  in  the 
Senior  Interfaculty  Assault-At-Arms  as  every  win,  whether  preliminary  or 
final  counts  points,  and  a  large  entry  list  from  School  next  year  will  bring 
home  the  Davidson  Cup. 

S.P.S.  has  always  been  to  the  fore  in  the  glove  and  mat  games,  and 
it  is  up  to  the  incoming  years  to  keep  her  there. 

A.   M.   TOYE,   Mgr. 


SWIMMING  AND  WATER  POLO 

With  the  graduation  of  2T3,  School  lost  practically  all  her  "old  re- 
liables," and  it  was  necessary  this  year  to  fill  the  ranks  with  untried  ma- 
terial. The  call  was  answered  with  the  old  time  School  spirit,  and  al- 
though we  did  not  succeed  in  bringing  the  Fitzgerald  Cup  (Interfaculty 
swimming  trophy)  back  to  its  original  home,  the  team  performed  very 
creditably. 

Chorolsky  and  Hill  were  the  surprise  of  the  year,  the  former  setting 
a  new  Interfaculty  record  for  the  1 00  yards  breast  stroke,  with  Hill  taking 
second  place,  just  a  fraction  of  a  second  behind  him.  By  dint  of  hard 
training  Hill  proved  to  be  Varsity's  best  representative  in  the  breast  stroke, 
and  next  year  should  be  quite  an  asset  to  the  team. 

In  the  speed  events  the  team  was  somewhat  handicapped  by  Cliff 
Booth  having  broken  his  wrist  in  a  water  polo  game.  Keefler  won  the  50 
yards  speed  and  took  second  in  the  1  00  yards. 
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Mac  Langton  gave  a  very  creditable  performance  in  the  diving,  and 
although  he  didn't  place  in  the  Interfaculty  meet  he  showed  that  he  was  of 
Intercollegiate  calibre. 

Kerr  represented  School  in  the  back  stroke  event,  and  the  remainder 
of  the  team  consisted  of  Thompson  and  Kingsmill. 

The  water  polo  team  was  composed  of  Little  in  goal,  Jeckell,  Booth 
and  Hill  defense,  Kingsmill  centre,  Coleman  (captain),  Drummond, 
Thompson  and  Keefler  forwards,  played  a  fine  game  right  through  the 
series,  and  played  off  with  senior  U.  C.  for  the  Echart  trophy,  representing 
the  Interfaculty  Championship.  The  calibre  of  the  team  is  proved  by  the 
fact  that  S.P.S.  were  the  only  team  to  score  goals  against  U.  C.  during 
the  whole  season;  the  score  of  the  final  game  was  5-3  for  Senior  U.  C. 

Two  members  of  the  S.P.S.  team,  Kingsmill  and  Keefler,  made  the 
Varsity  water  polo  team. 

Next  year  it  will  be  necessary  for  "School"  to  make  a  still  greater 
effort  if  our  old  reputation  is  to  be  upheld.  It  is  up  to  those  who  remain 
behind  to  see  to  it — those  who  are  leaving  will  be  with  you  in  spirit  and 
wish  you  the  best  of  luck. 

R.  H.  KEEFLER,  S.P.S.  IV. 

Pres.  U.  of  T.  S.  Club. 


BASKETBALL 

1  ough  luck,  School !  Who  wouldn't  say  so  if  he  had  watched 
Senior  Meds.  get  a  field  goal  in  the  five  minute  overtime  period  against 
Jr.  School-  Our  little  bunch  of  hearties  had  been  fighting  hard  to  retain 
the  Sifton  Cup,  won  by  their  team  the  year  before,  and  it  was  pretty  hard 
to  crawl  up  on  Sr.  Meds.  in  a  semi-final  game,  tie  them,  and  then  lose 
out  by  a  single  goal  in  overtime.  The  team  was  pretty  well  balanced  until 
Dow  was  taken  sick,  and  they  felt  his  loss  keenly.  But  when  he  came 
back  for  the  last  few  games  they  certainly  got  together  and  played  the 
game.      Just  hang  on  Jr.  School  and  next  year  you  won't  miss  it. 

The  team  consisted  of  Dow,  Patterson,  Willard,  Ryan,  Ballachey, 
Roelofson,  Rogers,  Davies,  Grime  and  Lally,  manager.  Willard  and 
Patterson  played  on  the  intermediate  O.B.A.  Team,  and  showed  some 
very  fine  defensive  work  in  combination  and  blocking.  Ryan  and  Bal- 
lachey were  both  on  the  Varsity  Juniors,  and  made  a  name  for  themselves 
on  their  shooting  and  passing. 

Lloyd,  of  Senior  School,  played  on  the  Varsity  Intercollegiate  seconds, 
and  whenever  he  was  watching  a  man  there  was  a  noticable  lack  of  scor- 
ing from  that  sector.  He  makes  an  excellent  defence  player,  although  he 
has  been  used  on  the  forward  line  in  previous  years  with  school  teams- 
Senior  School  had  a  team  that  should  have  gone  through,  without  a 
doubt,  to  the  top.  That  was  the  impression  from  the  first.  But,  later  on, 
when  Lloyd  left,  the  team  was  without  a  sub-forward  as  the  third  man, 
Pollack,  had  the  misfortune  to  injure  his  knee  and  missed  the  most  crucial 
game.      Otherwise,   the  defence  was  the  finest   and  hardest  working  pair 


146  TRANSACTIONS   1924 

that  has  played  in  the  Sifton  Cup  Series  for  some  time.  Nearly  all  the 
points  scored  against  Senior  School  were  from  outside  defence  or  from 
some  defence  player  or  centreman.  As  a  summary  this  team  was  almost 
perfect  defensively,  but  weak  on  the  attack. 

The  team  was  made  up  of  Turner,  Little,  Simpson,  Hyland,  Sorby, 
Shields,  Norman  and  Pollack. 

In  their  group  Senior  School  ran  up  against  Jr.  Arts,  who  had,  nearly 
to  a  man,  been  playing  on  some  Varsity  team.  It  just  goes  to  show  that 
those  that  have  time,  and  play  basketball  only,  can  get  out  and  practice 
on  the  big  floor  long  before  men  who  are  playing  rugby,  soccer  and  doing 
track  work,  or  rowing.  With  very  few  exceptions  the  School  basket-ball  men 
all  take  part  in  fall  sports.  None  of  these  games  require  half  the  lightning 
co-operation  of  brain  and  muscle  that  basket-ball  demands,  and  for  this 
reason  it  takes  some  time  for  a  man  to  force  himself  to  get  any  snap  into 
a  basket-ball  practice. 

Therefore,  every  basket-ball  player  in  School  should  remember  that 
a  great  deal  depends  on  getting  arranged  early  in  the  year.  It  is  only 
fair  to  the  teams  and  their  managers  to  give  them  time  to  really  make  some 
plans  for  outside  coaching  and  games.  School  has  plenty  of  athletes  to 
win  every  cup  that  has  ever  been  offered  for  competition  in  old  Varsity, 
and  with  such  a  healthy  looking  prospect  in  basket-ball  and  every  other 
sport,  when  have  we  a  better  chance  of  another  "All  Championship  year," 
than  next  year-  There  are  School  men  in  on  everything,  running  every- 
thing, and  if  we  would  all  get  together  and  play  the  game,  and  forget  how 
our  hair  looks  we  can't  help  but  take  the  front  seat.  That's  what  School 
is  famous  for  What  does  the  man  on  the  campus  say,  "Gee,  you  fellows 
have  a  good  time;"  Funny  isn't  it?      Too  bad  we  are  not  more  conceited. 

Then  let  us  use  our  winner  of  last  year,  "The  old  fight  in  there 
gang,"  and  put  School  back  on  the  Sifton  Cup  again. 

G.  W.  SMART, 

Mgr.  Sr.  School. 


ROWING 

For  the  fourth  successive  year  the  Championship  of  Canada  is  held 
by  the  University  of  Toronto  Rowing  Club.  If  it  is  won  again  this  year 
one  of  the  four  sides  of  the  base  of  the  Hanlan  Memorial  Trophy  will 
be  all  U.  of  T. 

The  last  victory  was  more  than  a  win  because  it  practically  showed 
ihat  by  a  matter  of  five  lengths  of  open  water,  no  other  club  in  Canada 
can  represent  our  little  old  Dominion  at  the  Olympic  Games  in  Paris. 
What  has  that  to  do  with  School?  Well,  just  half  the  crew  are  School 
men,  and  the  man  for  whom  the  finest  athletes  in  the  University  have 
worked  themselves  black  in  the  face  is  a  School  man — Coach  Tommy 
Loudon.  It  is  his  fault,  and  his  only,  that  the  University  has  been  win- 
ning national  and  international  fame  for  the  last  four  years. 
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Here's  hoping  that  our  Senior  Crew  comes  through  with  flying 
colours  in  their  trial  races  on  the  14th  of  June,  and  stand  without  a  par 
at  Paris  in  the  Olympic  Games. 

The  crack  crew  had  bad  luck  of  the  worst  kind.  They  rowed  the 
the  closest  races  that  was  ever  rowed  on  the  Canadian  course.  Five  crews 
finished  within  a  length  and  a  half  of  the  first.  Our  crew  crossed  over 
some  shallow  water  and  fell  behind  in  the  first  half  of  the  race,  but  got 
together  and  pulled  up  over  two  lengths  to  finish  fourth. 

The  crack  crew  had  bad  luck  of  the  worst  kind.  They  rowed  the 
whole  course  with  a  badly  cracked  oar,  and  didn't  know  until  afterwards 
what  was  spoiling  their  swing. 

The  crews  were  composed  of  the  following  men: — 

Senior  Crew— Wallace  Bell  (S.P.S.),  Langford  Smith  (S.P. 
S.)  Snyder,  Taylor,  Little  (S.P.S.)  Heustis,  (S.P.S.)  and  Campbell, 
cox. 

JUNIOR  Crew — McQueen  (S.P.S.)  Hunter,  Russell,  Turner, 
(S.P.S.)  Thompson  (S.P.S.)  Amyot,  Mills,  Armstrong  and  Smart 
(S.P.S.),  cox. 

TACKS—  (140  lbs.)  Baxter  (S.P.S.),  Wolsey  (S.P.S.)  Webber, 
Seabourne  (S.P.S.)  Bowles,  Sirrs  (S.P.S.)  Murray  (S.P.S.)  Fisher 
(S.P.S.)  and  Rutnam,  cox. 

Rowing  has  come  to  stay.  So  much  so  that  our  Club  has  enough 
equipment  to  run  a  fall  interfaculty  regatta.  Each  Faculty  is  forming 
their  own  Club  and  School  is  right  up  with  the  best,  and  should  have  at 
least  two  crews  entered. 

An  interfaculty  regatta  was  held  in  the  fall  of  1920,  and  School 
won  the  final  race  against  Victoria.  So  this  time  it  should  be  first  and 
second  by  the  look  of  the  material  turning  out  at  present. 

Just  a  word  here  about  turning  out.  The  crews  will  be  made  up  of 
men  of  every  size  and  weight.  All  that  is  needed  is  to  be  able  to  pull 
your  own  weight  and  a  little  more  for  the  coxwain.  So  everybody  will 
get  a  chance  to  show  their  waves.  Training  will  commence  immediately 
on  the  opening  of  School,  so  get  in  touch  with  your  year  representative  at 
once  and  he  will  give  you  particulars  about  the  necessary  requirements. 
Any  of  the  executive  will  be  glad  to  hear  of  any  enthusiasts. 

The  Rowing  Club  consists  of  the  following: — Honorary  President, 
Boyd  Little,  '20;  Honorary  Vice-President,  Art  Bell,  '23;  President, 
George  Smart;  Vice-President,  Scotty  Bruce;  Sec-Treasurer,  Dick 
Fisher;  Fourth  Year  Rep.,  Fred  McQueen;  Third  Year  Rep.,  Ted 
Nugent;  Second  Year   Rep.,   Reg.    Rochester. 

G.   W.   SMART,   President. 
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School  "T"  Holders 


Baxter,  W.  F.,  2T4  Rowing 

Campbell,  L.  D.,  2T4 ...Soccer 

Chadwick,  A.  R.,  2T4 Gym. 

Firth,  H.   E.,  2T4 Lacrosse 

Greey,  S.   M.,   2T4 Tennis 

KlNGSMILL,   C.   G.,   2T4  Eng.   Rugby 

Russell,  N.  E.,  2T4  Eng.  Rugby 

Sirrs,  R.  R.,  2T4 Rowing 

Thompson,  G.  A.,  2T4  Hockey 

Zimmerman,  A.  H.,  2T4 Rugby 

Wolsey,  M.,  2T4  Gym. 

Grenzebach,    S.    L.,    2T4    Fencing 

Clark,  W.  H.,  2T4 Wrestling 

Pentelow,  H.  M.  S Eng.  Rugby 

Morrison,  C.  A Track 

Smart,  G.  W Rowing 

Turner,  W.  I Track 

TuRNBULL,   A.    D : Track 

Thompson,  W.  L.        Rowing 

White,  R.  M Rugby 

Kirn,  K Gym. 

Chorolsky,   E Gym. 

Jechell,  A.  W. Boxing 

Hubbard,  C.  B.  Boxing 


INDOOR  BASEBALL  CLUB 

In  view  of  the  fact  that  it  is  a  comparatively  new  sport  to  Varsity 
Spaulding  Cup  produced  excellent  games,  and  the  competition  was  close 
and  the  playing  floor  limited  in  size,  the  indoor  baseball  schedule  for  the 
throughout.  Faculty  teams  were  arranged  in  three  groups.  School's 
Junior  team  with  Jr.  Arts  and  Jr.  Dents,  while  Senior  School  were  with 
Sr.  Dents,  Sr.  Arts  and  Trinity. 

The  Jr.  team  managed  by  C.  A.  Morrison,  made  a  strong  bid  for 
group  honours,  but  were  beaten  out  by  Jr.  Arts.  There  was  much  good 
talent  on  this  team  and  they  may  be  depended  upon  to  be  strong  con- 
testants for  the  championship  next  year. 

The  Seniors,  after  twice  winning  from  Sr.  Arts,  who  had  in  turn 
beaten  and  tied  Dents  in  the  two  scheduled  games,  were  not  able  to 
realize  an  ambition  of  many  years  standing,  viz:  put  their  old  rivals,  Sr. 
Dents,  out  of  the  running.  For  several  years  these  two  teams  have  met 
in  the  group  eliminations,  and  each  time  the  Dental  team  seemed  to  be 
favoured  by  Dame  Fortune,  and  were  returned  the  winners.  It  is  inter- 
esting to  note  that  Sr.  Dents  have  won  the  championship  for  three  con- 
secutive years. 

In  winning  their  group  Meds.  earned  the  right  to  play  off  with 
O.A.C.  in  the  semi-finals.  O.A.C.  produced  one  of  the  best  all  round 
teams  ever  in  the  series,  and  were  easy  winners.  They  won  the  first  game 
of  the  finals  with  Sr.  Dents,  who  put  Jr.  Arts  out  in  the  semi-finals. 
However,  Dents  came  back  strong,  winning  the  second  game  and  also 
the  play-off,  which  gives  them  the  Spaulding  Cup  for  another  year. 

The  Senior  team  had  on  its  line  up  many  of  those  who  have  played 
in  this  series  in  all  their  years  at  School. 

Dow,  Berner,  Norman,  Henderson  and  Williamson  are  all  "old- 
timers"  and  all  played  the  consistently  good  ball  of  which  they  are 
capable.  The  battery,  Little  and  Lloyd,  of  third  year,  were  as  good 
as  any,  and  as  they  are  still  available  for  another  year  will  provide  the 
nucleus  for  a  strong  team  to  go  in  and  win  the  Spaulding  Cup  for  School 
for  the  first  time.  Wilson  was  a  new  comer  on  the  team,  but  his  per- 
formance this  year  shows  that  he  should  have  turned  out  since  his  first 
year. 

Let  everyone  who  even  suspects  he  can  play  this  game  turn  out  next 
year  and  put  two  School  teams  in  the  finals,  the  devil  take  the  hindermost. 

W.  L.  SIMPSON. 


U.  OF  T.  RIFLE  ASSOCIATION 

The  Association  was  organized  March  4,  1904,  twenty  years  ago. 
It  is  a  purely  civilian  organization,  and  its  purpose  is  to  familiarize  students 
in  the  use  and  markmanship  of  the  military  rifle   (Lee-Enfield  at  present). 

140 
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The  Dominion  Government  supplies  ammunition,  rifles  and  incidentals, 
also  the  use  of  the  outdoor  range  at  Long  Branch  during  the  fall.  1  he 
Association  also  owns  the  indoor  range  at  Hart  House,  which,  for  its  size, 
is  one  of  the  finest  and  best  equipped  in  the  country. 

The  Association  was  inactive  during  the  war.  Prof.  Lash-Miller,  the 
Hon.  Captain,  carried  on  as  Secretary-Treasurer,  looking  after  the  inter- 
ests of  the  Association,  and  keeping  the  spark  alive. 

A  reorganization  meeting  was  held  in  October,  1  920,  and  the  As- 
sociation once  more  became  a  strong  and  active  part  in  the  University 
cosmos. 

Prof.  J.  R.  Cockburn  and  Prof.  T.  R.  Loudon  were  largely  instru- 
mental in  bringing  this  about  as  well  as  fitting  and  equipping  the  indoor 
range  at  Hart  House. 

This  year  School  had  35  members,  an  increase  of  1  0  over  last  year. 
The  fellows  turned  out  regularly  at  Long  Branch  during  October  and 
November.  As  a  result  School  was  successful  in  winning  the  three  Inter- 
faculty  matches  by  a  comfortable  margin.  This  meant  that  the  Delury 
Shield,  which  has  been  in  possession  of  the  Rent's  since  1 920,  is  once  again 
in  the  Old  Red  School. 

Science  was  also  well  represented  on  the  Intercollegiate  team,  six  of 
the  eight  members  belonging  to  S.P.S. 

The  Intercollegiate  match  was  held  the  Saturday  before  Thanksgiving, 
due  to  the  day  and  the  fact  that  weather  conditions  were  poor,  the  scores 
were  not  as  good  as  last  year.  McGill  won  the  match  and  now  hold  the 
cup  for  1  924. 

Shooting  in  the  indoor  range  started  in  December ;  on  Monday,  Wed- 
nesday and  Friday  nights,  from  4  to  6  p.m. 

Gallery  practice  ammunit  on  and  Lee-Enfield  rifles  are  used. 

An  indoor  match  was  held  in  February  with  the  C.O.T.C.,  U.  of  T. 
Rifle  Association  winning  by  a  comfortable  margin. 

Three  indoor  Intercollegiate  matches  are  to  be  shot,  one  in  January, 
February  and  March  respectively. 

Jan.  Feb  Total  Possible 

U.  of  T.     ...   927    926    1853    2,000 

McGill 900    914    1814 

R.M.C.         918    899    1817 

U.  of  T.  is  34  points  ahead  and  appears  to  have  an  excellent  chance 
for  the  first  prize.  The  league  is  slightly  smaller  this  year,  Queen's  and 
U.  of  Manitoba  being  absent. 

J.  D.  BURBANK, 

"School"  Rep.  of  the  U.T.R.A. 


TENNIS  AND  SQUASH 

The  University  and  the  Intercollegiate  Tennis  Tournaments  were 
held  at  Toronto  this  year,  on  the  courts  of  the  Toronto  Lawn  Tennis  Club, 
and  were  most  successful.  U.  of  T.  was  second  to  McGill,  McGill  hav- 
ing three  players  of  a  calibre  not  often  found  in  Intercollegiate  Tennis. 
The  Varsity  Team  would  compare  favorably  with  any  of  the  teams  that 
have  represented  this  University,  and  were  considerably  better  than  average 
players. 

Tennis  here  is  a  sport  in  name  only,  as  practically  no  tennis  is 
played  at  the  University  during  spring  session.  The  season  is  not  only 
bad  for  tennis,  but  there  are  not  more  than  half  a  dozen  courts  available. 
In  comparison  with  Oxford,  where  the  number  of  courts  runs  into  three 
figures,  tennis  here  might  be  said  to  not  exist. 

School  was  well  represented  in  the  University  Tournament,  having  a 
large  share  of  the  entries.  The  runner-up  in  the  tournament  was  a  School 
man.  Also  School  was  represented  on  the  University  team ;  so  that  of 
the  tennis  that  is  played  here  School  has  a  large  share. 


This  year  squash  at  the  University  has  come  into  its  own.  This 
game  is  one  which  is  admirably  adapted  to  student  life.  The  exercise  is 
very  condensed,  a  half  hour  three  times  a  week  will  keep  one  in  good 
physical  trim.  Its  a  game  that  requires  a  keen  sense  of  sportsmanship,  and 
may  be  carried  on  long  after  undergraduate  years ;  in  fact,  it  is  said  that 
of  the  ten  best  squash  players  in  England  the  majority  are  over  forty  years 
old. 

No  game  has  had  the  sensational  rise  in  popularity  at  this  University 
as  squash,  and  the  fact  that  over  three  hundred  and  fifty  now  play  squash 
is  all  the  more  striking,  when  one  remembers  that  there  are  no  colours 
given  for  squash,  and  that  there  is  some  expenditure  connected  with  it. 

Squash  players,  of  which  School  men  comprise  no  small  number,  are 
pressing  for  more  accommodation,  the  present  accommodation  being  about 
one  third  that  which  the  number  of  players  justify.  It  is  hoped  that  this 
will  be  rectified  in  the  near  future. 

School  men  have  shown  their  interest  in  this  game  by  the  large 
number  of  courts  which  are  reserved  every  day  by  them,  and  by  their 
prominence  on  the  squash  challenge  board. 

S.  M.  Greey. 


CHESS 


As  the  name  implies,  this  club  is  a  University  organization   and  is 
not  exclusively  a  "School"  club,  as  a  cursory  examination  of  the  member- 
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ship  and  officers  might  lead  one  to  think. 

The  principal  officers  in  the  club  for  the  season  1923-24  are  as 
follows : 

Honorary  President Dr.   R.    D.    Rudolf 

Acting  President J.  D.  Burbank,  Sc.  III. 

Secretary-Treasurer  W.  H.  Coulter,  Sc.  III. 

Graduates'  Representative  C.   E.   H.   Freeman 

Staff  Representative Prof.    Needier 

Team  Captain  C.  H.  Meader,  B.A.Sc. 

S.P.S.    Representative  C.   T.    Haultain,  Sc.    III. 

Warden  Bickersteth  of  Hart  House  is  also  an  honorary  member. 

It  might  not  be  out  of  place  to  state  here  the  aims  and  purposes 
as  well  as  the  achievements  of  the  club.  The  idea  of  its  inception  was 
to  provide,  not  only  a  playground  for  the  graduates  or  older  adepts  at 
the  game,  but  to  give  the  interested  undergraduate  an  opportunity  to  equip 
himself  with  suitable  weapons  that  he  might  enjoy  the  best  of  indoor  games 
to  the  fullest  degree.  To  this  end,  it  is  a  rule  of  the  club  to  accept  who- 
soever offers  it  an  entrance  fee,  as  a  bona  fide  member  with  full  privileges; 
and  also,  in  case  he  is  a  raw  beginner,  to  furnish  him  with  the  necessary 
instruction  to  improve  him  play  to  a  point  where  he  can  sit  down  with 
other  more  experienced  players  of  the  club  and  play  intelligently  and  in- 
terestingly. This  latter  policy  has  been  observed  somewhat  more  closely 
this  year  than  others,  with  the  result,  that  the  membership  of  the  club  con- 
tains a  greater  percentage  of  beginners  than  is  previously  remembered. 
Despite  this,  there  are  still  many  longing  souls  wandering  the  campus 
thinking  themselves  unfit  to  associate  with  real  chess  players.  One  often 
meets  this  kind,  using  the  South  Common  Rooms  at  noons  or  at  five  o'clock, 
playing  a  friendly  game — but  just  try  and  sign  them  up  as  members. 

The  Toronto  Chess  League,  which  prior  to  '22  had  been  running 
for  several  years,  was  dormant  during  '22  and  '23,  so  that  last  year, 
the  club  had  to  seek  other  ways  of  creating  interest.  This  year,  however, 
the  league  came  back  to  life,  and  op  top  of  the  other  activities  planned, 
have  made  this  season  a  very  active  one  for  the  club.  As  has  always  been 
the  custom,  the  club  entered  an  A  and  a  B  team  in  the  league.  This 
year  the  number  in  each  team  was  set  at  five  instead  of  six  as  previously. 
The  A  team  consists  mostly  of  graduates  and  the  B  of  undergraduates, 
there  being  no  set  rule  other  than  that  a  man  may  not  play  again  in  the  B 
team  if  he  has  played  twice  during  the  season  on  an  A  team.  These 
matches  have  not  all  been  played  off  to  date,  but  since  the  B  team  has 
not  lost  a  match  so  far,  it  is  likely  they  will  come  out  on  top.  The  A 
team  however,  is  unfortunately,  not  so  lucky. 

The  Theosophical  Society,  52  Isabella  St.,  challenged  the  club  to 
a  series  of  three  friendly  matches  to  be  played  when  convenient.  As  the 
first  of  these  matches  resulted  in  victories  for  Varsity,  the  third  was  un- 
necessary. 

Each  year  an  undergraduates'  open  tournament  is  run.  This  year 
a  slight  departure  was  made,  in  that  no  fee  for  entrance  was  charged  to 
the  members,  twenty-five  cents,  however,  being  collected   from  any  others 
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who  wished  to  enter.  Prizes  will  be  given  to  the  winner,  runner-up  and 
best  novice.  The  greatly  increased  number  of  contestants  this  year  over 
last,  is  proof  of  the  value  of  the  policy  regarding  the  fees. 

Due  to  the  very  active  term,  the  numerous  expenditures  and  the  lack 
of  spare  time  or  cash  on  the  part  of  its  members,  the  club  unfortunately 
had  to  let  pass  an  offer  to  play  the  University  of  Buffalo  Chess  Club. 
A  match  with  them  next  year  will  probably  be  arranged. 

It  might  be  well  to  point  out  that  the  majority  of  members  and 
officers  of  the  club  are  school  men.  This  is  taken  to  conclusively  prove 
that  the  game  is  scientific  and  not  an  art.  The  fact  that  the  game  requires 
initiative,  imagination,  an  accurate  conception  of  mathematics  and  a  sense 
of  what  is  safe  and  what  is  otherwise,  probably  accounts  for  the  increased 
interest  taken  in  the  game  by  students  of  the  "Little  Red  School  House." 

W.  H.  COULTER, 

Secretary-Treasurer. 
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BALANCE  SHEET 

of 

THE  UNIVERSITY  OF  TORONTO,    ENGINEERING  SOCIETY 

As  of  February  29th,  1924 

ASSETS 

CURRENT $7,413.01 

Cash     $    316.89 

Bank    (Current)     902.18 

Bank    (Savings) 1,143.62 

Victory   Bonds 1,000.00 

Accounts    Receivable $139.00 

Less  Reserve  for  Depn 20.00        130.80 

Mr.    Lyle    Loan 24.00 

Debating   Club , 10.00 

Mr.    Chadwick     128.00 

Mdse.   Inventory 3,769.07 

$7,413.01 

FIXED 524.29 

Office    Equipment $624.29 

Less  Reserve  for  Depreciation 110.00      $514.29 

Smoking  Room   Furniture 70.00 

Less  Reserve  for  Depreciation  60.00  10.00 

$524.29 
$7,937.30 

UNIVERSITY  OF  TORONTO,  ENGINEERING  SOCIETY 
LIABILITIES 

CURRENT $2,274.61 

Account    Payable $2,178.54 

Allen   Crawford   Memorial   98.07 

$2,274.61 

LIABILITY  TO   ENGINEERING   SOCIETY    .. 5,662.69 

Surplus   Account     $4,615.06 

By  Profit  &  Loss  Account  1,047.63 

$5,662.69 

$7,937.30 
UNIVERSITY  OF  TORONTO,  ENGINEERING  SOCIETY 
TRADING  ACCOUNT 

For  Five  Months  ending  February  29th,  1924 

Sales    $10,945.86 

Mdse.  Inventory,  Oct.  1st,  1923 $  2,800.00 

Mdse.    Purchases     10,351.58 

13,151.58 
Less   Inventory,   Feb.   29th,   1924 3,769.07 

9,382.51 
Salaries     690.00 

10,072.51 
Gross  Profits  to  Profit  &  Loss  873.35 

$10,945.86     $10,945.86 
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PROFIT  &  LOSS  ACCOUNT 

Publications    $    248.05 

General   Expenses     499.87 

Dinner  Deficit   7.82 

Dance   Deficit    : 66.99 

Grants   to  Clubs 25.00 

Community   Night   Deficit    190.42 

$1,038.15 
Net  Profit  to   Surplus* 1,047.63 

.$2,085.78 

By  Gross   Profit  from  Trading  Account  $    873.35 

"  Fees     1,132.00 

"  Interest   and    Discount    80.43 

$2,085.78 


Cut  Gears 

&  Gear  Drives 


Of  all  kinds  and  in  a 
large  range  of  sizes 


CUT 
GEARS 


Capacity:  Spur  Gears to  16  ft.  diameter 

Internal  Gears 26|  ins. 

Bevel  Gears 62 

Worm  Wheels 52       " 

Helical  and  Spiral 51       " 

Racks 25     ft. 

Boring  Mill 18       " 


Hamilton  Gear  &  Machine  Co 

CHESTER  B.  HAMILTON,  Jr.,  B.A.Sc.,'06,  M.E.,  President 

76  Van  Home  St.  -  TORONTO 
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